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The  Life-Saving  Service 

Inception,   Development,   and   Achievements 


By  HORACE  L.  PIPER 

Assistant  General  Superintendent,  United  States  Life-Savine  Service 


ORGANIZED   EFFORT   for  the 
rescue  of  life  from  the  perils  of 
the  sea  is  decidedly  modern.    In 
England,  the  foremost  maritime 
nation    of   the    world,   it    developed   no 
earlier  than  here. 

Origin  and  Early  Gro^wtli 

Although  the  Humane  Society  of  Mas- 
sachusetts established  houses  of  refuge 
on  the  coast  of  that  Commonwealth  as 
early  as  1789,  and  began  placing  lifeboat 
stations  there  in  1807,  the  Government 
of  the  United  States,  strange  to  say,  took 
no  hand  in  life-saving  affairs  until  1847, 
when  an  appropriation  of  $5,000  was 
made  for  furnishing  lighthouses  on  the 
Atlantic  coast  with  means  for  assisting 
shipwrecked  mariners.  The  next  year, 
Congress  appropriated  $10,000,  to  be  ex- 
pended on  the  coast  of  New  Jersey,  be- 
tween Sandy  Hook  and  Little  Egg  Har- 
bor. The  importance — or  unimportance 
— of  the  stations  established  with  the 
help  of  this  paltry  sum,  may  be  estimated 
from  the  fact  that  eight  stations  were 
erected  and  put  in  working  order.  They 
wer^  little  more  than  rough  board  shan- 
ties 16  by  28  feet,  scantily  equipped.  An 
appropriation  of  $20,000,  made  in  March, 
1849,  proved  sufficient  to  build  and  equip 
eight  stations  on  Long  Island,  and  six  on 
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the  New  Jersey  coast  between  Little  Egg 
Harbor  and  Cape  ]May. 

Among  the  appliances  furnished  was  a 
life-car,  which  was  destined  to  be  tested 
soon  and  successfully.  During  a  savage 
storm  on  the  night  of  January  12,  1850, 
the  emigrant  ship  Ayrshire  stranded  at 
Squan  Beach,  having  on  board  many  peo- 
ple for  those  days  of  small  things.  They 
were  more  than  200 ;  and.  since  the  surf 
ran  so  high  that  no  boat  could  be 
launched,  a  line  was  shot  out  from  a  mor- 
tar, and  the  life-car,  with  a  rope  attached 
to  each  end,  was  then  drawn  forth  to  the 
ship  and  back  to  the  land  many  times,, 
finally  rescuing  the  entire  ship's  company. 
Instantly  the  invention  of  the  car  came 
into  hot  dispute  between  ^Ir.  Joseph 
Francis  and  Capt.  Douglas  Ottinger,  it 
having  been  constructed  under  the  super- 
vision of  Mr.  Francis,  a  practical  ma- 
chinist, with  the  cooperation  of  Captain 
Ottinger,  of  the  Revenue  Cutter  Service,, 
who  had  charge  of  the  life-saving  sta- 
tions. Francis  lived  to  be  92  and  Ot- 
tinger to  be  94  years  old,  but  neither 
could  prove  his  claim.  In  1859  Congress 
recognized  that  of  Ottinger,  and  voted 
him  $10,000  in  consideration  of  his 
services  to  humanity.  Twenty-eight 
years  afterwards,  another  Congress 
awarded  a  huge  gold  medal  to  Mr.  Fran- 
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cis  for  the  same  irfvention.  The  car 
which  bred  the  famous  quarrel  has  been 
seen  by  millions  of  persons  at  our  various 
national  and  international  expositions, 
and,  with  the  shot  fired  on  the  occasion 
above  mentioned,  is  now  on  exhibition  at 
the  Louisiana  Purchase  Exposition  in  St. 
Louis. 

From  1848  to  1853  the  Life-Saving 
Service  drifted  along  very  much  Hke  a 
rudderless  craft,  and  in  1853  Congress 
failed  to  adopt  a  pending  measure  to  pro- 


Lifk-Car  and  Old-Timk  Mortar. 

mote  its  efficiency.  ]\Iany  heartrending 
disasters  had  recently  occurred ;  but  in 
May,  1854,  the  ship  PoivhataUy  carrying 
between  300  and  400  persons,  was  lost  on 
the  Jersey  coast,  and,  although  she  lay 
only  about  200  feet  off  shore,  everyone 
aboard  perished.  This  appalling  calam- 
ity so  aroused  the  country  that  Congress 


partially  awoke  to  the  necessities  of  the 
situation,  and  immediately  provided  for 
two  superintendents  (one  for  Long 
Island  and  one  for  New  Jersey)  at  a 
compensation  of  $1,500  each  per  annum, 
and  a  keeper  for  each  station  at  a  salary 


First  United  States  Life-Saving  Station. 

of  $200.  Crews  were  left  to  be  picked  up 
as  best  they  might  whenever  the  awful 
necessity  should  arise.  In  this  fashion 
things  continued  until  1869,  when  ^Ir. 
Haight,  Representative  from  New  Jersey, 
tried  to  secure  a  provision  of  law  allow- 
ing the  employment  of  permanent  surf- 
men.  He  was  defeated :  but  fortunately, 
through  the  vigorous  and  skilful  efforts 
of  Hon.  S.  S.  Cox,  a  substitute  was 
adopted,  authorizing  crews  at  alternate 
stations.  That  was  something,  and  it 
**broke  the  ice"  for  the  passage  of  sub- 
sequent legislation. 

Even  with  these  improvements,  the 
Service  still  remained  deplorably  inade- 
quate. It  lacked  thorough  organization 
and  zealous  guardianship.  The  Revenue 
Cutter  Service,  of  which  the  Life-Saving 
establishment  was  only  an  adjunct,  was 
itself  sadly  in  need  of  reformation;  and 
to  that  end,  in  February,  1871,  Mr. 
Sumner  I.  Kimball  was  appointed  Chief. 
Politics  had  honeycombed  the  whole  fab- 
ric :  and,  with  regard  to  the  Life-Saving 
branch,  there  was  an  especially  sorry 
state  of  affairs.  An  inspection  along  the 
coast  showed  the  stations  too  refnote 
from  one  another ;  the  houses  often  filthy, 
some  in  ruins  :  the  outfits  frequently  lack- 
ing such  prime  requisites  as  powder, 
rockets,  and  shot-lines;  the  apparatus 
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rusted  out  or  incomplete;  and  a  general 
unfitness  among  the  keepers.  The  new 
Chief  promptly  resolved  that  professional 
fitness  and  not  politics  should  henceforth 
dictate  appointments,  and  that  the 
beaches  should  be  patrolled  by  night,  as 
well  as  by  day,  in  thick  weather.  The 
refreshing  result  was  that  during  the 
next  season  not  a  single  life  was  lost 
within  the  scope  of  station  operations. 

Made  a  Separate  Bureau 

The   Service  remained  a  part  of  the 
Revenue    Cutter    Divisiqn    until     1878, 


ing  establishment  was  thoroughly  vindi- 
cated, and,  by  Act  of  June  18,  1878,  or- 
ganized into  a  separate  bureau.  Mr. 
Kimball  was  nominated,  and  on  the  same 
day  unanimously  confirmed,  to  be  Gen- 
eral Superintendent,  to  which  position  he 
was  at  once  transferred  from  the  Reve- 
nue Cutter  Service. 

Districts,  Stations,  and  Personnel 

The  coasts  of  the  United  States  are 
now  divided  into  thirteen  Life-Saving 
Districts,  comprising  273  stations,  nine 
of  which  are  simply  houses  of  refuge 


STATION.  SURFBOAT   AND  BOAT-WAGON. 


when  the  wreck  of  the  Metropolis  oc- 
curred on  the  coast  of  North  Carolina, 
involving  the  loss  of  85  lives,  and,  soon 
thereafter,  the  wreck  on  the  same  coast 
of  the  U.  S.  war  vessel  Huron,  in  which 
98  men  perished.  These  overwhelming 
shocks  at  first  provoked  wrathful  censure 
of  the  Life-Saving  Service:  but,  as  to 
the  Huron,  it  was  speedily  disclosed  that 
she  was  lost  while  the  Life-Saving  sta- 
tions were  closed  according  to  law.  With 
regard  to  the  Metropolis,  it  appeared 
that  Congress  had  failed  to  place  stations 
in  that  vicinity,  as  had  been  urged  by  the 
Chief  of  the  Service. '  The  outcome  of 
the  whole  matter  was  that  the  Life-Sav- 


where  only  a  keeper  is  employed.  The 
Keepers  (Captains)  of  the  stations  hav- 
ing crews  receive  $900  per  annum ;  and 
the  members  of  the  crews  (surfmen), 
$65  per  month.  Keepers  must  not  be 
less  than  21  years  old  when  enlisted,  surf- 
men  not  less  than  18,  and  neither  class 
more  than  45.  Keepers  are  promoted 
from  the  surfmen,  and  superintendents 
from  the  keepers.  Outsiders  are  eligible 
only  to  the  grade  of  surfmen,  and  the 
prospect  of  promotion  therefore  fur- 
nishes strong  incentive  to  faithful  con- 
duct. The  crews  are  drilled  every  day 
except  Saturdays,  in  some  of  their  duties, 
among  which  are  resuscitation  of  the  ap- 
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parently  drowned,  and  the  use  of  the  In- 
ternational Code  of  Flag  Signals,  and  of 
the  "wigwag"  system,  in  which  the  men 
are  extremely  proficient.    The  crews  also 


breeches  buoy,  and  the  life-car.  The 
boats  may  be  divided  into  two  classes — 
surfboats  and  lifeboats.  The  surfboat, 
although   practically   a   lifeboat,   is   less 


LIFEBOAT  ON  LAUNCHING  CARRIAGE. 


constitute  a  permanent  part  of  the  Xaval 
Coast  Guard  for  war  purposes.  A  mu- 
tual benefit  association,  which  they  have 
organized,  promotes  contentment,  and 
affords  an  inducement  for  them  to  con- 
tinue in  the  Service.  They  are  a  superb 
set  of  men  morally,  physically,  and  pro- 
fessionally, that  cannot  be  surpassed 
^either  by  the  Army  or  the  Navy,  here 


than  one-fourth  the  weight  of  the  latter, 
and  therefore  is  especially  adapted  to  flat 
beaches.  As  regards  safety,  a  compari- 
son with  other  boats,  made  some  years 
ago,  showed  that  during  the  eighteen 
preceding  years  the  surfboats  had  landed 
6,735  persons  from  wrecked  vessels ;  and 
that  during  that  time  only  14  capsizes 
took  place,  in  which  41  persons  perished 


A  WRECK  ON  THE  LAKES. 


or  elsewhere.  This  is  the  testimony  vol- 
imtarily  given  over  and  over  again  by  the 
highest  officers  of  the  naval  and  military 
establishments. 

Lifeboats  and  Surfboats 
Many  devices  are  used  in  life-saving; 
but  the  ultimate  means  are  the  boat,  the 


— 27  of  the  Service,  and  14  shipwrecked. 
The  splendid  achievements  of  the  En- 
glish lifeboats  are  known  world-wide ; 
and  yet,  during  the  period  named,  those 
boats  capsized  21  times,  with  a  loss  of  68 
boatmen  and  7  shipwrecked  persons.  The 
number  of  surfmen  lost  from  our  boats 
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Avas  I  in  1,744,  while  the  number  from 
the  English  hfeboats  was  about  i  in  850. 
Where  the  water  is  sufficiently  deep  to 
effect  a  launch,  lifeboats  are  used.  They 
are  self-bailing  and  self-righting,  from  26 
to  34  feet  in  length,  capable  of  carrying 
sail,  and  will  support  a  very  large  num- 


signed  for  the  Life-Saving  Service  by 
Colonel  Lyle  of  the  Army,  is  a  pretty, 
little  bronze  cannon  weighing  less  than 
200  pounds,  very  accurate,  and  capable 
of  carrying  more  than  a  third  of  a  mile. 
By  means  of  the  shot-line,  the  ship- 
wrecked  haul   out   what    is    called  the 


FIRING  THE  LVLE  GUN. 


ber  of  people.  The  way  a  lifeboat  bails 
itself  is  by  means  of  relieving  tubes  run- 
ning down  from  the  deck  through  the 
bottom  of  the  boat.  When  a  sea  dashes 
on  board,  the  deck  being  higher  than  the 
outside  water,  that  taken  on  board  runs 
down  the  relieving  tubes  by  force  of 
gravity,  and  the  boat  is  thus  constantly 
kept  free.  Some  of  our  surfboats  are 
also  self-bailers  and  self-righters.  The 
self-bailing  quality  is  probably  the  best 
feature  a  boat  can  have ;  without  it  she  is 
liable  to  be  swamped  at  any  moment,  and 
is  always  handicapped. 

The  Breeches  Buoy 

The  breeches  buoy  apparatus,  when  in 
operation,  is  simply  a  rope  suspension 
bridge  between  the  ship  and  the  shore. 
The  Lyle  gun  first  throws  over  the  wreck 
a  projectile,  with  a  small  but  very  strong 
cord  attached.  This  gim — the  only  piece 
of  ordnance  that    shoots    to    save — de- 


"whip  line."  and  by  that  the  hawser. 
These  have  tally  boards  with  printed  in- 
rtructions  for  their  use;  and  when  the 
liawser   is   made   fast  on   the   ship,  the 


Stkamek  "Pere  MARyiETTE."  Stranded  NEAR  Entrance 
TO  Harbor  of  Ludington.  Mich. 

Breeches  Tuoy  in  Operation. 

shore  end  is  anchored,  and  set  up  over 
a  tripod.  The  breeches  buoy  is  slung  to 
the  hawser  by  a  traveler  block,  and  at- 
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tached  to  the  whip  line,  by  which  it  is  Patrol  System 

drawn  to  and  from  the  vessel,  bringing  to  In  the  old  days,  tardy  information  of 

the  shore  on  every  home  trip  one  or  two      disasters  was  often  the  cause  of  great 


A  TYPICAL  LIFE-SAVING  CREW. 


persons.  Thousands  have  been  safely 
landed  in  this  ingenious  way  when  no 
other  was  possible. 

The  Life-Car 

The  life-car  is  a  little  iron  boat, covered 
over,  and  capable  of  containing  ^vo^  or 
six  persons.     It   may    he    run    on  the 


A  Vkry  Heavy  Surf. 

Wreckage  from  Schooner  "Auuustus  Hunt"  Coming 
Ashore  at  Uuogue,  Long  Island.  Jan.  22,  1U04. 

hawser,  or  drawn  on  the  surface  of  the 
water.  It  is  entered  by  a  small  hatch, 
which  may  be  fastened  from  the  inside  or 
from  without ;  and  it  is  extremely  useful 
when  women  and  children  are  among  the 
shipwrecked. 


loss  of  life;  but  the  patrol  system  has 
eliminated  this  horror,  wrecks  being  now 
discovered  within  a  few  minutes  after 
their  occurrence,  sometimes  on  the  very 
instant.  The  patrolman  quickly  burns 
his  signal — a  message  of  hope  to  the 
shipwrecked,  and  of  alami  to  the  station 
— ^and  the  crew  turns  out  promptly,  while 
the  ever-ready  telephone  summons  as- 
sistance if  need  be  from  neighboring  sta- 
tions. Patrol  duty  is  always  arduous^ 
and,  in  the  bad  winter  weather,  is  ex- 
tremely severe  and  dangerous.  The  ar- 
rangement of  the  watches  is  necessarily 
such  that  no  man  ever  has  a  whole  night 
in  bed.  Quite  a  large  number  of  pa- 
trolmen have  perished  on  the  stormy 
pathway,  and  a  great  many  have  suffered 
serious  injuries;  but  the  inestimable 
utility  of  the  patrol  system  has  been 
demonstrated  over  and  over  again. 

One  night  in  February,  1880,  three 
life-saving  crews  rescued  the  crews  of 
four  wrecks  on  the  New  Jersey  coast, 
without  the  slightest  mishap,  while 
everything  and  everybody  was  coated 
with  ice  and  the  weather  was  pitch  dark. 
In  September,  1889,  three  crews  near 
Cape  Henlopen,  Delaware,  rescued  every 
person  (194)  from  22  stranded  vessels. 
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and  in  doing  so  made  use  of  every  known 
means  of  saving  life  from  shipwreck — 
the  boat,  the  breeches  buoy,  and  the  life- 
car.  Four  crews  on  the  same  coast  at- 
tended 65  wrecks  during  the  years  1888 
and  1889,  rescuing  499  persons.  During 
the  first  seven  years  of  the  present  system 
on  the  Jersey  coast,  there  were  180  dis- 
asters, involving  1,909  lives,  of  which 
only  18  were  lost.  During  the  entire 
history  of  the  present  Service  on  that 
coast,  only  one  life  has  been  lost  of  every 
133  imperiled. 

Heroic  Deeds 
Many  of  the  rescues  have  called  out 
most  noble  acts  of  heroism.  Just  before 
daybreak  during  a  hurricane  on  the 
North  Carolina  coast,  patrolman  Midgett, 
alone,  two  miles  away  from  his  station, 
rescued  10  men,  one  by  one,  at  the  jeop- 
ardy of  his  own  life  in  each  instance.  On 
the  same  coast,  volunteers  were  once 
wanted  to  go  to  a  wreck  in  the  breeches 
buoy,  under  very  desperate  conditions. 
There  were  21  surf  men  on  the  beach; 
and  when  two  were  called  for,  21  stepped 
forth  and  contended  to  the  point  of  acri- 
mony for  the  privilege  of  making  that 
frightful  trip.  Some  years  ago,  Fred 
Hatch,    of    Cleveland,    Ohio,    made    a 


from  that  point  saved  the  lives  of  two 
men.  At  Buffalo,  N.  Y.,  three  years 
ago.  Keeper  Griesser  performed  one  of 
the  most  extraordinary  feats  of  swim- 
ming of  modern  times,  carrying  a  life- 
line, with  which  he  effected  an  extremely 
difficult  rescue. 


Mainmast  and  Other  Wrkckacr  of  American  Schooner 

"Augustus  Hunt,"  Uuoguk,  Long  Island, 

January  ::2.  1904. 

These  brave  men  were  awarded  life- 
saving  medals  of  honor,  which  may  be 
bestowed  by  the  Secretary  of  the  Treas- 
ury, not  only  upon  surfmen,  but  upon 
"any  persons"  who  endanger  their  own 


AMERICAN  BRIG  iVATER  WITCH,  WRECKED  MARCH  19.  1896.  ON  BRENTON'S  POINT.  RHODE  ISLAND. 


mighty  leap  one  dark  and  tempestuous 
night,  from  the  main  boom  of  a  sub- 
merged wreck  to  the  mizzen  shrouds, 
which  he  succeeded    in    reaching,  and 


lives  in  saving  the  lives  of  others  in 
waters  over  which  the  United  States  has 
jurisdiction.  In  several  instances,  women 
have  been  the  recipients  of  these  honors. 
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THE   LIFE-SAVING   SERVICE 


Among  the  most  noted  are  Mrs.  Martha 
White,  who  dragged  ashore  three  sailors 
in  a  terrible  storm  on  the  Pacific  coast; 
and   Ida   Lewis,  the   Grace   Darling  of 


in  loo  has  been  lost;  while  of  property 
imperiled,  to  the  amount  of  more  than 
$210,000,000,  over  $166,000,000  has  been 
saved.    The  cost  of  maintenance  of  the 


SOME  OF  THE  HEROES  OF  THE  LIFE-SAVING  SERVICE. 


Rasmus  Midgett. 

Sarfman.  Gull  Shoal  Station,  who 

rescued  ten  men  at  the  peril 

of  his  life  in  each 

instance. 


W.  W.  Grif.sser. 

Keeper.  Buffalo,  N.  Y.,  Station,  who 
carried  a  line  out  500  feet  through 
a  terrible  sea  and  gale  of  wind 
and  rescued  a  man  cling- 
ing to  piling  in  Buf- 
falo Harbor. 


Fred  T.  Hatch. 

Surfman.  Cleveland,  Ohio,  who  made 

a  midnight  leap  from  main 

boom  to  mizzen 

shrouds. 


America,  who  has  saved  many  lives  in  the 
vicinity  of  Narragansett  Bay,  where  she 
is  now  a  lighthouse  keeper. 

The  crews  of  stations  comprising  6  or 
7  men,  dwell  in  the  station  houses,  which 
are  models  of  comfort  and  convenience ; 
and  tlie  boat  rooms  amply  accommodate 
the  boats  and  appliances,  which  are  al- 
ways ready  for  instant  service.  In  the 
exact  sense  in  which  we  use  the  words 
"life-saving  station,"  there  is  no  such 
thing  anywhere  else  in  the  world,  the  so- 
called  stations  of  other  countries  being 
simply  boat-houses,  without  living  quar- 
ters or  permanent  crews.  Nor  is  there 
any  other  life-saving  establishment  in  the 
world  maintained  solely  by  Government, 
all  save  ours  being  supported  wholly  or 
mainly  by  contribution. 

There  are  now  about  2,000  men  in  the 
Life-Saving  stations  of  the  Unites! 
States;  and  these  watchful  outposts  of 
humanity  stretch  from  Quoddy  Head  on 
the  North  Atlantic  to  Cape  Disappoint- 
ment on  the  North  Pacific,  as  well  as 
along  the  shores  of  the  Gulf  of  Mexico 
and  the  Great  Lakes.  Under  the  present 
system  (since  November,  1871),  the 
Service  has  attended  14,076  disasters,  in- 
volving 102,474  lives,  of  which  only  one 


Service  for  the  last  year  was  $1,721,727, 
which  is  less  than  one-fourth  the  amount 
of  property  saved  during  that  time,  and 


A  — Gold  Life-Saving  Medal,  Awarded  for  Heroic 
Daring. 

B  —  Silver  Life-Saving  Medal,  Awarded  for  Distin- 
guished Service. 

not  SO  much,  by  $200,000,  as  one-fourth 
the  estimated  cost  of  the  latest  type  of 
battleship  ready  for  service. 
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The  Drainage 
System   of  Ne^w   Orleans 

A  Notable  Engineering  Work  that  is  Transforming  the  Entire  Aspect  of 
this  Southern  Metropolis 


By  DAY  ALLEN  WILLEY 


THE  CITY  of  New  Orleans  has 
begun  a  new  era  in  its  history, 
thanks  to  a  public  improvement 
which  is  one  of  the  most  notable 
of  American  engineering  feats.  As  a 
result  of  this  great  work,  the  community 
at  last  stands  on  "dry  land*'  for  the  first 
time  since  it  was  founded  by  the  French 
pioneers.  For  nearly  two  centuries,  the 
inhabitants  of  New  Orleans  have  been 
living  on  the  surface  of  a  great  natural 
sponge.  Owing  to  the  topography  of  the 
city,  there  is  no  natural  drainage  what- 
ever, and  the  formation  is  such  that  holes 
dug  to  a  depth  of  even  two  or  three  feet 
would  reach  the  water  that  saturated  the 
ground  nearly  to  the  surface.  Some 
scientists  have  believed  that  the  site  of 
the  city  is  a  part  of  the  "trembling 
prairie''  which  is  so  extensive  in  this  por- 
tion of  Ix)uisiana. 

Foundations  of  Mud  and  Water 

As  a  result  of  this  condition  of  affairs, 
the  construction  of  buildings  even  three 
stories  in  height  has  been  a  difficult  prob- 
lem, as  it  was  found  to  be  practically 
impossible  to  secure  a  stable  foundation 
for  them.  In  consequence,  the  great  ma- 
jority of  the  dwellings  have  been  erected 
of  wood ;  and  the  comparatively  few 
structures  of  brick  and  stone  have  been 
built  with  great  care,  to  prevent  their 
foundations  from  settling  to  such  an  ex- 
tent as  to  injure  or  destroy  the  buildings. 
The  history  of  the  Spanish  fort  at  Belize, 
which  was  erected  near  the  mouth  of  the 
Mississippi  river  and  sank  almost  com- 
pletely out  of  sight,  is  well  known.  The 
walls  of  the  venerable  St.  Louis  Cathe- 
dral settled  after  completion  so  that  its 
towers  crumbled.  Among  the  engineers 
who  realized  the  problem  to  be  solved 
in  the  construction  of  buildings  in  New 
Orleans,  was  General  Beauregard,  the 
architect  for  the  New  Orleans  Custom 

(10) 


House.  It  was  decided  to  use  granite 
for  this  purpose.  General  Beauregard 
made  a  thorough  investigation  of  the 
site,  and  calculated  on  the  foundation 
sinking  to  a  depth  of  several  feet.  Realiz- 
ing that  if  one  portion  settled  more 
rapidly  than  the  others,  the  building 
would  probably  be  wrecked,  he  directed 
the  construction  in  such  a  manner  that 
the  weight  was  equally  divided  upon  the 
lower  section  of  the  walls.  As  he  had 
predicted,  the  building  settled  consider- 


FiG.  1.    Interior  of  St.  Lolis  Street  Canal.  New 
Orleans,  in  Course  ok  Construction. 

ably;  but  fortunately  all  portions  sank 
simultaneously,  with  the  result  that  sev- 
eral cracks  in  the  walls  —  which  were 
readily  repaired  —  constituted  the  prin- 
cipal damage.  It  might  be  added  that 
until  a  year  or  so  ago  not  a  cellar  existed 
under  a  building  in  New  Orleans;  and 
the  atmosphere,  so  constantly  saturated 
with  moisture  from  the  earth,  has,  In  the 
opinion  of  physicians,  caused  much  of 
the  sickness  prevalent. 

Drainage  to  a  Higher  Level 
When   the   question   of   "drying   out" 
the  community  was  agitated,  one  of  the 


Digitized  by 


Google 


DRAINAGE   SYSTEM   OF  NEW   ORLEANS 


11 


problems  which  presented  itself  was 
how  to  get  rid  of  the  drainage,  for,  after 
an  examination  of  the  area  to  be  drained, 
it  was  found  that  all  of  the  water  must 
be  forced  to  a  higher  level  than  the  site 
on  which  the  city  stands.  As  is  well 
known,  nearly  all  of  the  land  on  which 


Fig.  2.    Nashville  Avenue  Lined  and  Covered  Canal, 
New  Orleans,  in  Course  of  Construction. 


the  city  has  been  built  lies  below  the  sur- 
face of  the  Mississippi  river  to  such  an 
extent  that,  were  it  not  for  the  levee  pro- 
tection, the  water  would  rise  to  the  sec- 
ond story  of  the  buildings  in  the  lower 
portion  of  the  city.  To  furnish  an  ade- 
quate drainage  system,  it  was  necessary 
to  construct  a  series  of  canals  which 
would  serve  nearly  200  square  miles,  and 
to  connect  them  with  a  series  of  pump- 
ing stations  of  sufficient  capacity  to  force 
the  water  into  a  tributary  of  the  Missis- 
sippi, elevating  the  water  to  heights  vary- 
ing from  6  to  18  feet  according  to  the 
levels  of  the  canals.  It  was  calculated 
that  the  quantity  of  rainfall  and  other 
surface  water  to  be  removed,  was  so 
great  that  it  would  be  necessary  to  carry 
it  away  at  a  rate  of  nearly  60,000  gallons 
each  second.  In  fact,  the  project  has  been 
considered  by  experts  to  be  one  of  the 
most  difficult  ever  attempted  by  engi- 
neers. 

The  City  of  Mexico  was  converted 
from  a  plague  spot  of  disease  into  a 
healthy  city  by  constructing  a  tunnel 
through  the  mountain  side  surrounding 
it.  This  has  been  a  notable  achievement, 
but  the  force  of  gravity  has  assisted  in 


moving  the  sewage.     At  New  Orleans 
mechanical  power  entirely  is  employed. 

Canals  for  Drainage  and  Sewage 

The  improvement  in  New  Orleans, 
which  was  commenced  in  1897  under  the 
sui^ervision  of  Mr.  George  G.  Earl,  with 
Mr.  W.  C.  Kirkland  engineer  in  charge, 
has  progressed  so  rapidly  that  a  very 
large  section  of  the  city  is  at  last  com- 
pletely served  by  the  drainage  canals  and 
pumping  stations.  In  all,  about  thirty 
miles  of  trunk  or  main  canals  have  thus 
far  been  completed,  including  channels 
extending  beneath  the  principal  thor- 
oughfares, but  excluding  branches  which 
reach  the  smaller  streets.  This  network 
of  waterways  is  so  arranged  that  the 
adjacent  buildings  can  be  connected  with 
them  by  pipes,  affording  sanitary  facili- 
ties of  which  in  the  past  the  city  has  been 
almost  entirelv   destitute.      The    canals 


Fig.  3.     Chartres  Street  Canal  in  Course  c»   Con- 
struction, Showing  Steam  Excavator  and  Elec- 
tric Motor  for  Operating  Dump  Cars. 

range  from  mere  ditches  500  feet  in 
length  and  3  and  4  feet  wide,  to  water- 
ways nearly  2  miles  in  length,  40  feet 
in  width,  and  12  feet  in  depth.  The  lat- 
ter are  really  huge  tunnels  which  re- 
quired no  little  skill  to  construct.  Owing 
to  the  nature  of  the  soil,  it  was  found 
necessary  to  support  them  in  many  places 
upon  wooden  piles,  which  in  turn  rest 
upon  plank  foumlations  driven  far  into 
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the  earth.  To  prevent  leakage,  the  bot- 
toms of  the  canals  are  lined  with  con- 
crete, while  the  side  walls  are  of  brick. 


Fig.  4.     Cemtral    Power  Station,  where    Power   for 
THE  Several  Pumping  Stations  is  Generated. 

Those  which  are  constructed  beneath  the 
streets  (Fig.  i)  have  roofs  formed  of 
steel  framework,  which  in  turn  support 


of  the  best  in  the  world,  and,  in  some 
respects,  resembles  that  of  Paris.  Figs. 
2  and  3  show  typical  scenes  during  the 
construction  of  these  canals. 

Pumping  to  Higher  Levels 

The  waterways  are  divided  into  eight 
groups,  each  being  served  by  a  set  of 
pumps  operated  by  electric  power.  In 
all,  26  pumps  are  in  service,  having  a 
total  discharging  capacity  of  7,600 
cubic  feet  per  second,  with  an  av- 
erage lift  of  12  feet.  They  are  con- 
nected by  a  system  of  wires  with  the 
generating  station  from  which  all  of  the 
power  is  secured.  This  building  (Fig. 
4)  is  181  feet  in  length,  140  feet  in  width, 
and  two  stories  high.  An  interior  view  is 
shown  in  Fig.  5.  The  building  contains 
an  equipment  of  7  units,  each  consisting 


FIG.  5.     INTERIOR  OF  CENTRAL  POWER  STATION.  NEW  ORLEANS  DRAINAGE  SYSTEM. 
One-half  of  engine  room  is  here  shown. 


brick  arches  to  uphold  the  roadway. 
Considering  the  difficult  character  of  the 
work,  the  system  is  considered  to  be  one 


of  a  steam  engine  direct-connected  to  a 
generator,  and  each  unit  developing  2,- 
000    horse-power.      Steam    is    supplied 
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from  a  battery  of  ii  boilers  arranged 
in  a  separate  compartment,  the  entire  set 
of    boilers    representing    about     15,000 


The  canals  are  so  arranged  that  a 
pumping  station  of  sufficient  capacity  is 
connected  with  each  level.    This  is  usu- 


FIG.  a.    SUCTION  BASIN  AND  PUMPING  STATION  NO.  7.  PARTIALLY  COMPLETED. 


horse-power.  The  boilers  are  of  the  tu- 
bular type,  and  are  provided  with  chain- 
grate  mechanical  stokers.  In  addition 
to  the  generating  units  and  boilers,  the 
station  also  contains  two  small  steam 
engines  for  auxiliary  use. 


ally  located  at  the  terminus  of  the  princi- 
pal receiving  canal  in  the  locality,  the 
water  draining  by  gravity  into  a  suction 
basin  (Fig.  6),  from  which  it  is  forced 
by  the  pumps  into  a  discharge  basin  (Fig. 
7),  thence  passing  through  another  chan- 


FIG.  7.     DISCHARGE  BASIN  AND  PUMPING  STATION   NO.  7.  PARTIALLY  COMPLETED. 
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nel,  to  be  pumped  into  the  outlet  canal 
and  finally  discharged  into  Lake  Borgne, 
a  large  inlet  from  the  Gulf  of  Mexico,  12 
miles  east  of  the  city. 

Sewerage  Below  Water-Level 

Realizing  the  need  of  adequate  sewers 
in  connection  with  the  drainage  system, 
a  portion  of  the  fund  which  has  been 
provided  is  being  expended  for  this  im- 
provement. Only  a  beginning  lias  been 
made;  but  about  five  miles  of  sewers 
have  thus  far  been  completed,  and 
it  is  intended  to  have  the  prin- 
cipal streets  in  the  560  miles  of  thor- 
oughfare that  traverse  New  Orleans, 
properly  sewered  within  the  next  decade. 
Contracts  have  already  been  let  for  an 
extensive  area.  Provision  has  also  been 
made  for  an  ample  supply  of  pure  water, 
so  that  the  people  in  future  will  not  have 
to  depend  upon  wells  for  their  supply  of 
this  necessary  of  life. 


New  Activity  in  Building 

One  of  the  results  of  the  extraction 
of  the  moisture  from  this  great  "sponge" 
upon  which  the  city  rests,  is  the  activity 
in  building.  Already  the  business  sec- 
tion of  New  Orleans  has  undergone  a 
remarkable  transformation.  Since  the 
principal  canals  have  been  completed,  it 
has  been  found  possible,  in  these  dis- 
tricts, to  erect  buildings  of  brick,  stone, 
and  iron,  which  compare  favorably  with 
those  to  be  found  in  other  large  cities  of 
the  country ;  and  the  area  of  one-story 
and  two-story  buildings  appears  to  be 
at  an  end.  Contracts  have  recently  been 
let  for  a  hotel  which  will  be  twelve 
stories  high — a  remarkable  altitude  for 
a  New  Orleans  building.  Although  this 
building  will  contain  several  thousand 
tons  of  steel,  the  site  upon  which  the 
structure  is  to  stand  has  become  so  firm 
that  architects  say  it  can  be  built  with  en- 
tire safety  ancj  with  but  little  difficulty. 


A  Quarter-Century  of 
American  Central  Station  Engineering 

The  Marvelously  Rapid   Progress  in  Electrical  Engineering  "which  has 
Revolutionized  Industrial  Conditions 

Part  11. 


By  R.  F,  SCHUCHARDT,  B.  S. 

Testing  Laboratoryi  Chicago  Edison  Company 


Alternating-Current  Systems 

SO  MUCH  for  the  early  develop- 
ment of  the  direct-current  systems, 
of  which  the  cities  cited  are  char- 
acteristic examples.  Let  us  see 
when  the  alternating  current  entered 
the  field.  The  development  of  the 
alternating-current  system  in  America  is 
due  largely  to  Mr.  George  Westinghouse, 
who,  in  1885,  had  built  at  Pittsburg,  Pa., 
an  experimental  plant  to  work  out  the 
system  devised  by  Gaulard  and  Gibbs  in 
England.  The  first  commercial  result 
of  the  Westinghouse  investigations,  car- 


ried on  by  Shallenberger,  Stanley,  and 
others,  appeared  in  the  plant  installed  at 
Buffalo,  N.  Y.,  in  November,  1886.  The 
following  year,  65  plants,  with  a  total  ca- 
pacity of  125,000  lights,  were  built;  and 
the  increase  thereafter  was  rapid. 

With  a  direct-current  three-wire  sys- 
tem using  230  volts  between  outside  con- 
ductors, it  is  uneconomical  to  transmit 
current  much  farther  than  one  and  a-half 
miles,  because  of  the  prohibitively  large 
amount  of  copper  necessary  to  keep 
down  the  loss  in  the  feeders.  The  re- 
sistance of  a  conductor  varies  with  the 
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length ;  and  as  it  requires  the  expenditure 
of  energy  to  send  a  current  over  a  re- 
sistance, obviously  a  high  resistance 
means  a  large  amount  of  energy  lost  in 
the  transmission.  By  increasing  the 
cross-section  of  the  feeder,  this  resistance 
can  be  kept  low;  but  the  cost  of  the 
feeder  would  then  be  prohibitive.     By 
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Fio.  14.    Connections  of  A.  C.  System  with 
Static  Transformers. 

means  of  the  alternating-current  system 
with  static  transformers,  connected  as 
shown  in  Fig.  14,  energy  can  be  trans- 
mitted at  a  much  higher  voltage  from 
the  station.  The  higher  the  voltage  of 
transmission,  the  smaller  will  be  the  cur- 
rent (amperes)  for  a  given  energy 
(watts)  :  therefore,  with  the  high- voltage 
system,  a  given  energy  can  be  trans- 
mitted over  a  much  smaller  wire  than 
would  be  required  for  that  same  energy 
at  a  low  voltage.  In  the  transformers 
placed  at  or  near  the  point  where  the 
current  is  to  be  used,  the  pressure  is 
"stepped  down"  to  the  voltage  of  the 
lamps  on  the  circuit. 

The  regulation — that  is,  the  steadiness 
and  constancy— of  the  voltage  of  these 
alternating-current  lines,  was.  very  much 
poorer  than  that  of  the  direct-current 
system.  This  was  largely  due  to  the  ef- 
fects of  self-induction,  which  is  ever  pres- 
ent with  alternating  currents.  The  early 
incandescent  lamp  used  on  the  direct- 
current  1 10- volt  systems  was  rather 
delicate,  and  had  only  a  short  life  when 
burned  on  a  circuit  in  which  the  pressure 
fluctuated  very  much.  Consequently  it 
could  not  economically  be  used  on  the 
existing  alternating-current  Hues.  A  50- 
volt  lamp  could  be  made  far  more  stable, 
and,  largely  because  of  this,  the  second- 
aries of  the  early  transformers  were 
wound  for  50  volts.    The  primaries  were 


wound  for  use  on  1,000- volt  circuits — 
which  was  then  considered  as  high  as 
desirable,  because  of  the  difficulties  of 
insulating  the  line,  the  transformers,  and 
other  apparatus  on  which  this  voltage 
was  applied.  Rapid  advance,  however, 
was  made  in  the  art  of  insulating,  and 
soon  this  primary  pressure  was  doubled. 
Most  of  the  city  A.  C.  distributing  sys- 
tems now  have  a  primary  pressure  of 
about  2,300  volts.  It  is  interesting  to 
note  that  the  insulators  used  on  the  early 
European  high-tension  lines  were  con- 
structed with  a  trough  along  the  edge 
on  the  inner  side,  which  was  filled  with 
oil  in  order  to  prevent  current  leaking 
over  the  surface  of  the  insulator  to  the 
pin  and  thus  to  ground,  by  way  of  the 
cross-arm  and  pole,  on  wet  days. 

One  of  the  larger  of  the  early  stations 
for  the  generation  and  distribution  of 
alternating  current  was  built  in  St.  Louis, 
Mo.,  in  1889.  The  system  adopted  was 
single-phase,  1,200  volts,  60  cycles*, 
with  a  three-wire  Edison  system  for  the 
secondaries.  These  secondaries  were 
tied  together  at  street  crossings,  forming 


Fig.  15.    Network  of  Mains  of  Edison  System. 

■i^"^  Three-wire  Feeders. 

' —  Three-wire  Mains. 

o       J  unction  boxes,  where  mains  connect  with  feeders. 

a  complete  network  similar  to  that  de- 
scribed for  the  direct-current  system  and 
shown  in  Fig.  15.  In  this  case  the  feed- 
ers of  the  D.  C.  system  were  replaced  by 
the  high-tension  A.  C.  feeders  and  trans- 

♦  A  current  which  alternates  120  times  per  second  has 
60  double  alternations  or  ••cycles"  per  second. 
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formers,  the  latter  being  treated  as  part 
of  the  feeders.  Pressure  wires  were 
connected  to  the  secondaries  of  the  trans- 
formers, and  were  run  back  to  the  station 
voltmeters  to  be  used  by  the  switchboard 
operator  in  regulating. 

An  interesting  alternating-current  line 
was  built  between  San  Bernardino  and 
Pomona,  California,  in  1891.  Here  a 
transmission  pressure  of  10,000  volts  was 
used,  obtained  by  means  of  connecting 
the  500-volt  primaries  of  twenty  trans- 
fonners  in  series.  Thus  each  trans- 
former had  to  have  insulation  for  a 
working  pressure  of  only  500  volts, 
which  was  comparatively  easy  to  pro- 
duce. 

In  1891  the  celebrated  three-phase 
transmission  line  from  Lauffen  to  Frank- 


Fl(i.  10.      CONNECTIOMS  FOR    StEP-UP  TRANSFORMATION 

OF  2-Phask  Currbnts. 


fort,  in  Germany,  was  operated.  Orig- 
inally this  was  intended  for  transmitting 
energy  generated  by  water  power  at 
Lauffen,  to  the  city  of  Heilbron,  six  miles 
away ;  but  it  was  first  used  in  the  now 
famous  transraisstdn  to  Frankfort,  a  dis- 
tance of  iio_.iTiiles,  at  the  time  of  the 
Frankfort  Exhibition.  The  .dynamo, 
built  at  the  Oerlikon  Works  in  Switzer- 
land, was  star-connected,  and  generated 
a  star  pressure  of  about  50  volts. 

In  a  three-phase  star-connected  gener- 
ator, the  armature  windings  consist  of 
three  branches  which  are  connected  to- 
gether at  one  end  to  a  common  point. 
These  branches  are  so  placed  on  the  ar- 
mature core  that  the  wave  of  the  al- 
ternating pressure  is  set  up  in  one  coil 
a  little  later  than  is  the  wave  of  pressure 
set  up  in  the  coil  immediately  ahead  of 
it,  and  a  little  sooner  than  the  wave 
in  the  coil  immediately  back  of  it.  These 
three  pressures  then  follow  each  other 
in  regular  succession,  the  phase  differ- 
ence (the  time  between  similar  values  of 
the  different  waves)  being  equal  to  one- 


third  period.*  The  wires  leading  from 
the  other  ends  6i  the  three  armature 
coils  are  called  the  "phase"  wires,  while 
the  one  connecting  to  their  common  join 
is  the  "neutral"  wire.  The  pressure  be- 
tween a  phase  wire  and  the  neutral  is 
called  the  "star"  pressure,  while  that  be- 
tween any  two  phase  wires  is  the  "delta" 
pressure.  This  latter  is  1.732  times  as 
great  as  the  star  pressure.  For  greater 
safety  in  operation — principally  to  pre- 
vent abnormal  rises  in  pressure  between 
a  phase  wire  and  earth — ^the  neutral  wire 
is  thoroughly  "grounded"  by  being  con- 
nected to  a  plate  embedded  down  in  the 
moist  earth. 

The  50  volts'  pressure  generated  at 
Lauffen  was  "stepped  up"  in  transform- 
ers to  8,000  volts,  delta,  at  which  pres- 
sure the  current  was  transmitted. 

Development  of  Water  Pcwers 

After  the  success  of  polyphase  trans- 
mission was  thus  established,  a  great 
impetus  was  given  to  the  development 
of  water  powers,  and  the  following  years 
found  this  system  adopted  by  many  com- 
panies. One  of  the  first  of  these  in 
America  was  built  at  Telluride,  Colorado, 
in  1892.  The  original  pressure  used 
here  was  3,000  volts,  three-phase,  straight 
from  the  generator.  As  a  result  of  an 
extended  series  of  experiments  made  on 
this  line  in  1896,  much  valuable  data  was 
obtained  regarding  high-tension  trans- 
mission ;  and  to-day  there  are  many  such 
systems,  some  operated  at  a  pressure  as 
high  as  40,000  volts,  which  is  the  pres- 
sure now  used  at  Telluride,  while  a  few 
others  are  going  still  higher.  The  limit 
to-day  seems  to  be  about  60,000  volts, 
but  even  this  may  be  increased  as  the 
art  advances. 

The  Sacramento-Folsom  line,  in  Cali- 
fornia, built  in  1895,  originally  trans- 
mitted 1,000  H.  P.  at  11,000  volts,  three- 
phase.  The  generators  were  wound  to 
give  a  pressure  of  800  volts,  and  this  was 
raised  in  transformers  to  11,000  volts. 

The  Mechanicsville,  N.  Y.,  and  the 
Snoqualmie  Falls,  Wash.,  plants  are  the 
most  important  three-phase  transmission 
systems  built  in  1898.     In  the  former,  a 

*  A  "period"  is  the  time,  in  fractions  of  a  second,  for 
one  complete  cycle  of  the  alternating  wave — that  is.  for 
one  double  alternation;  or,  in  other  words,  a  period  is  the 
time  taken  by  the  coil  in  passing  one  pair  of  poles  of  the 
field. 
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transmission  pressure  of  12,000  volts,  38 
cycles,  was  adopted;  while  in  the  latter, 
the  generated  pressure  of  1,000  volts,  60 
cycles,  was  stepped  up  to  25,000  volts. 

Many  of  the  polyphase  stations  built  in 
the  early  nineties  were  equipped  with 
two-phase  generators.  The  two-phase 
currents  were  then  stepped  up  and  trans- 
fonned  to  three-phase  currents  by  means 
of  a  scheme  of  connections  devised  by 


being  about  twenty  miles  from  the  sta- 
tion. When  this  station  was  first  op- 
erated, in  1896,  the  transmission  pressure 
was  11,000  volts.  Since  that  day  many 
high-tension  transmissions  have  sprung 
into  existence;  and  the  increase  in  volt- 
age is  keeping  step  with  the  improvement 
in  insulators,  as  already  noted.  An  in- 
terior view  of  Power  House  No.  i  at 
Niagara  Falls  is  shown  in  Fig.  17. 


FIG.  17.    WESTINGHOUSE  8-PHASE  2.30a-VOLT 20-CYCLE  TURBO- ALTERNATORS  AT  NIAGARA  FALLS. 

POWER  HOUSE  NO.  1. 


Mr.  Charles  F.  Scott.  This  connection  is 
shown  in  Fig.  i6.  In  this  diagram,  T^ 
and  T2  are  two  transformers,  the  pri- 
maries of  which  have  the  same  number 
of  turns  and  are  connected  to  the  two 
phases  of  the  two-phase  circuit.  The 
secondary  of  T^  has  only  .866  times  the 
turns  of  the  secondary  of  Tg.  By  con- 
necting one  end  of  the  secondary  of  T^ 
to  the  middle  of  the  secondary  of  T2,  as 
shown,  three-phase  currents  of  equal 
pressures  on  each  phase  are  obtained 
from  these  secondaries. 

The  best  known  example  of  this  is 
the  system  at  Niagara  Falls,  N.  Y., 
where  2S-cycle  two-phase  currents,  gen- 
erated at  2,200  volts,  are  transformed  to 
three-phase  currents  at  22,000  volts,  at 
which  pressure  the  energy  is  transmitted 
to  Tonawanda  and  to  Buffalo,  the  latter 


Function  of  the  Storage  Battery 

While  these  important  developments  in 
cross-country  transmission  were  under 
way,  the  engineers  of  the  urban  stations 
also  had  new  problems  to  solve.  The 
convenience  and  other  desirable  features 
of  the  use  of  electric  light  and  power 
were  now  being  widely  appreciated,  es- 
pecially when  the  cost  of  the  lamps  was 
reduced,  and  electric  motors  also  were 
being  used  more  liberally,  in  sizes  from 
one- fourth  horse-power  to  300  H.  P.  and 
larger.  This  meant  a  big  increase  in 
the  load  on  the  station,  as  well  as  in  the 
size  of  the  district  to  be  served.  How 
to  meet  this  increase  economically,  re- 
quired an  intelligent  study  of  the  prob- 
lems of  current  distribution.  As  already 
noted,  the  distance  over  which  it  is  eco- 
nomical to  transmit  current  at  a  low  volt- 
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age  is  limited ;  and,  when  the  area  to  be 
served  exceeds  this  limit,  recourse  must 
be  had  to  more  stations  or  to  a  higher 
distribution  pressure.  A  study  of  the 
load  curve  of  an  average  central  station 
in  a  large  city  (Fig.  i8)  shows  that  the 
feeders  are  carrying,  their  heavy  current 


A.H.  _  jP^^ 

Fig.  18.  Typical  Load  Curvb  of  City  Central  Statiom. 


for  only  a  short  time  each  day.  During 
all  the  remainder  of  the  day,  then,  the 
current  in  these  feeders  is  comparatively 
small ;  also,  much  of  the  generating  ca- 
pacity of  the  station  is  idle,  representing 
just  so  much  investment  inactive  and 
earning  no  returns.  If  now,  during:  the 
period  of  light  load,  a  current,  additional 


to  the  regular  load,  can  be  sent  over  these 
feeders,  and  if  this  current  can  be  stored 
in  some  way  in  a  location  within  but  near 
to  the  economical  limit,  so  that  it  can 
be  used  at  the  period  of  heavy  load,  this 
storage  substation  will  in  turn  become 
a  point  of  distribution  from  which  cur- 
rent can  be  sent  out  as  far  again  as  the 
economical  limit.  Here  is  where  the 
storage  battery  filled  the  want.  In  1894 
we  find  storage-battery  substations  in- 
stalled in  Boston  and  New  York,  and 
soon  thereafter  companies  in  other  cities 
adopted  them.  In  Boston  a  number  of 
battery  substations  were  installed  in  the 
nearer  outlying  districts,  all  of  them 
being  connected  with  one  another  and 
with  the  steam  station.  The  batteries  are 
charged  during  the  hours  of  light  load 
by  means  of  boosters,  which  form  part 
of  the  substation  equipment.  Their  use- 
fulness, however,  is  not  by  any  means 
limited  to  outlying  districts.  As  an  aux- 
iliary to  a  generating  station,  it  is  con- 
sidered good  practice  from  the  stand- 
point of  economy  to  install  a  storage  bat- 
tery if  the  peak  of  the  load  does  not  ex- 
ceed two  and  one-half  hours.  As  a  safe- 
guard against  interruption  of  service,  and 
as  a  help  in  maintaining  a  uniform  pres- 
sure on  the  system,  they  have  been  found 
almost  invaluable. 

(To  be  Concluded) 


Mechanical  Appliances  in  Modern 
Shipbuilding 

>f  odern  Devices  that  are  Working  a  Revolution  in  the  Shipbuilding  Industry 


By  WALDON  FAWCETT 


IN  THE  COURSE  of  his  testimony 
at  the  recent  Congressional  hearing 
relative  to  the  condition  of  Ameri- 
can shipping  and  shipbuilding,  Mr. 
Cramp,  probably  the  best  known  ship- 
builder in  the  United  States,  made  the 
statement  that  in  this  industry  the  ad- 
vantage conferred  by  the  superiority  of 
the  American  workman  is  a  thing  of  the 


past.  His  explanation  of  this  surprising 
statement  was,  that  in  this  age  speed  and 
economy  in  shipbuilding  are  secured 
largely  by  the  employment  of  the  wonder- 
ful time-saving  and  labor-saving  machin- 
ery introduced  during  the  past  few  years, 
and  that  these  products  of  Yankee  in- 
genuity are  being  installed  in  foreign 
shipyards  just  as  rapidly  as  the  manu- 
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f  acturers  can  turn  them  out.  Since  these 
highly  perfected  automatic  machines  can 
be  operated  by  any  workman  of  average 
irtelligence — ^by  the  poorly  paid  labor  of 
Europe  quite  as  well  as  by  the  high- 
priced  American  artisan — it  is  claimed 
that  vessel  construction  all  over  the  world 
will  ere  long  be  on  one  basis. 

Steam  and  Electric  Cranes 

Of  all  the  classes  of  mechanical  appli- 
ances which  are  serving  as  factors  in  in- 
ducing the  new  status  of  steel  shipbuild- 
ing, unquestionably  the  most  important 


the  shipyard,  is  placed  a  high  trestle  upon 
a  track,  on  top  of  which  is  mounted  one 
of  the  cranes.  The  horizontal  boom  of 
the  crane  is  high  enough  above  the  ship- 
ways  to  pass  over  the  highest  point  of.  the 
ships  being  built,  while  the  arms  of  the 
cantilever  project  over  the  full  width  of 
the  ship  on  each  side  of  the  trestle.  The 
cantilever  of  the  crane  is  equipped  with  a 
trolley  and  hoist  block,  whereby  the  load 
can  be  hoisted  from  the  ground  and 
traversed  from  one  end  of  the  cantilever 
to  the  other.  Thus,  inasmuch  as  the  crane 
travels  up  and  down  the  trestle,  the  en- 
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MONSTER  CANTILEVER  CRANE  ATARAMP  SHIPYARD,  PHILADELPHIA.  PA. 


is  that  made  up  of  the  various  kinds  of 
cranes.  Chief  among  these  are  the  steam 
and  electrically  operated  balanced  canti- 
lever cranes — one  of  the  American  in- 
ventions which  has  of  late  been  most 
extensively  adopted  in  the  shipyards  of 
the  Old  World.  These  giant  burden- 
bearers,  unquestionably  the  most  perfect 
machines  yet  devised  for  handling  ma- 
terial about  ships  in  course  of  construc- 
tion, embody  new  features  in  crane  con- 
struction which  allow  the  long  spans  and 
high  speeds  for. which  they  are  designed 
and  equipped. 

All  the  cranes  of  this  type  in  use  either 
in  the  United  States  or  abroad  are  the 
invention  of  Mr.  Alexander  Brown,  the 
well-known  engineer,  and  all  have  the 
same  plan  of  operation.  Between  each 
pair  of  shipways  or  building  berths  in 


tire  length  and  width  of  the  two  ships  are 
covered,  and  materials  may  be  handled 
and  delivered  to  any  part  of  the  ships 
under  construction.  The  trolley  will  at- 
tain any  speed  desired  on  the  tramway, 
while  the  crane  is  capable  of  traveling 
along  the  track  at  a  speed  of  750  feet  per 
minute.    , 

One  pair  of  engines,  or  an  electric 
motor  controlled  by  a  single  operator; 
drives  all  functions  of  one  of  these  large 
cranes.  The  engines  or  motor  and  the 
machinery  are  located  in  the  pier,  and 
there  is  no  dead  weight  carried  either  on 
the  bridge  or  on  the  trolley.  This  allows 
the  lightest  form  of  bridge  construction 
and  very  quick  movement  of  trolley,  and, 
especially,  allows  the  trolley  to  be  started, 
run  at  full  speed,  or  stopped  instantly. 
The  cantilever  cranes  are  equipped  with 
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an  automatic  counterweight  running  on 
a  track  located  on  the  bridge,  above  the 
hoisting-trolley  tracks,  and  connected  by 
ropes  to  the  trolley  so  that  whatever  po- 
sition the  hoisting-trolley  may  occupy  on 
one  arm  of  the  crane,  the  counterweight 


Great  Floating  Derrick    'Atlas,"  at  the  Cramp 
Shipyard.  Philadelphia,  Pa. 

at  all  times  automatically  keeps  a  similar 
position  on  the  opposite  arm. 

Probably  the  best  exemplification  of 
the  possibilities  of  these  adjuncts  of 
twentieth  century  shipbuilding  is  af- 
forded at  the  Cramp  plant  at  Philadel- 
phia, where  there  are  several  of  these 
cranes,  all  driven  by  electricity.  Each 
crane  is  mounted  on  a  steel  trestle  of 
special  design  and  construction,  about 
600  feet  long,  and  of  sufficient  height  to 
bring  the  under  side  of  the  crane-girder 
105  feet  above  the  ground.  One  of  these 
cranes,  which  may  be  considered  as  rep- 
resentative of  its  class,  is  102  feet  \on\r 
from  end  to  end  of  girders,  with  190  feet 
eflfective  travel  of  trolley.  It  will  lift 
30,000  pounds  at  60  feet  either  side  of 
the  center,  and  9,000  pounds  at  either 
end  of  bridge.  A  single  electric  motor 
operates  all  functions  of  the  crane  at  the 
following  speeds : 

Hoisting  a  full  load  of  30,000  pounds — 125 
feet  per  minute. 

Trolley  across  cantilever — 400  to  800  feet 
per  minute. 


Entire  crane  along  trestle,  on  track  of  20* 
foot  gauge — ^400  to  700  feet  per  minute,  depend- 
ing on  load  and  wind-pressure.  The  minimum 
of  400  feet  is  with  full  load  and  against  a  wind 
pressure  of  30  miles  per  hour. 

Recently  this  crane  placed  in  position 
on  shipboard,  a  battleship  sternpost 
weighing  eighteen  tons,  and,  with  the 
assistance  of  but  a  few  men,  conveyed  it 
from  the  cars  at  the  opposite  end  of  the 
yard,  an  operation  never  accomplished 
under  the  old  plan  in  less  than  two  or 
three  days  nor  without  a  large  force  of 
workmen  engaged. 

Derricks 

Ranking  with  the  cantilever  cranes  for 
marvelous  achievement  are  the  monster 
derricks  to  be  found  at  several  American 
shipyards.  The  best  example  is  afforded 
by  the  "Atlas"  at  the  Cramp  yard — the 
largest  and  most  powerful  floating  der- 
rick in  the  world.  The  pontoon  of  the 
structure  is  73  feet  in  length,  62  feet 
in  width,  and  13  feet  deep.  When  car- 
rying the  maximum  load  of  125  tons  at 
the  boom  end,  and  with  water  ballast  aft 
sufficient  to  bring  her  to  an  even  keel, 
the  "Atlas"  has  a  freeboard  of  16  inches 
and  a  displacement  of  1,563  tons.  The 
cone  has  a  diameter  of  40  feet  at  the 
base ;  the  length  of  boom  from  the  axis 
is  58^  feet;  and  the  boom  swings  36 
feet  clear  of  the  pontoon.  The  height 
from  deck  to  masthead  is  1 16  feet ;  and 
from  deck  to  boom,  65  feet.  The  maxi- 
mum hoisting  height  is  50  feet.  The 
pontoon  is  of  iron,  while  the  boom,  mast, 


A  Locomotive  Crane. 

and  all  lifting  and  traversing  gear  are 
of  steel.  The  up-to-date  shipyard  also 
has  a  full  equipment — there  are  twenty  in 
the  Cramp  yard  alone  —  of  locomotive 
cranes,  which  are  mounted  upon  box  cars 
traveling  on  standard-gauge  tracks,  and 
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which  handle  material  under  all  imagi- 
nable circumstances  where  the  loads  do 
not  exceed  several  tons. 

Machine  Tools     ' 

Powerful  machine  tools  constitute' 
another  of  the  utilities  which  are  con- 
tributing largely  to  the  advance  of 
American  shipbuilding.  A  review  of  the 
facilities  in  some  of  the  larger  plants  dis- 
closes the  following :    A  hydraulic  man- 


34  feet  between  the  centers  and  has  a 
swing  of  125  inches. 

Pneumatic  Devices 

American  shipbuilders,  who  were  the 
originators  in  introducing  pneumatic 
machinery  in  shipyards,  are  yet  well  in 
advance  in  the  utilization  of  this  form 
of  apparatus.  Indeed,  within  little  more 
than  half  a  decade,  there  has  been  de- 
veloped in  American  shipyards  a  system 


LARGE  PLANER,  ELECTRICALLY  OPERATED. 


hole  punching  machine,  which  is  ac- 
counted the  heaviest  in  the  United  States, 
and  which,  with  a  pressure  of  1,500 
pounds,  punches  a  manhole  18  by  27 
inches  in  size  from  plates  ^  inch  thick ; 
32-foot  bending  rolls,  which  are  the 
largest  in  the  world ;  some  of  the  heaviest 
cutting  shears  ever  made,  with  maximum 
dimension  of  cut  of  four  inches ;  36-, 
60-,  and  84-inch  planers;  a  wall  planer 
measuring  22  feet  plane  by  22  feet  slot, 
which  has  no  parallel  in  the  world ;  and 
a  125-inch  shafting  lathe,  which  will  take 


of  power  riveting  which  surpasses  any- 
thing previously  attained  anywhere  in 
the  world.  At  first  an  attempt  was  made 
to  use  pneumatic  compression  riveters 
similar  to  those  in  use  in  many  bridge 
shops  ;  but  it  was  soon  demonstrated  that 
their  great  weight  for  the  large  gaps 
necessary  in  shipbuilding  made  it  im- 
practicable to  handle  them  with  either 
facility  or  economy  in  the  case  of  ships 
on  the  stocks. 

The  shipbuilders,  however,  knew  from 
experience,  of  the  value  for  chipping  and 
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calking  of  the  pneumatic  hammer,  con- 
sisting of  a  piston  rapidly  reciprocating 
inside  of  a  cylinder,  and  striking  the  end 
of  a  chisel ;  and  this  apparatus  was  grad- 
ually adapted  to  the  driving  of  rivets. 


Pneumatic  Hammkr  in  Operation. 

Now  it  is  possible  to  drive  every  rivet 
in  a  ship  with  machines  which  are  very 
light,  short  enough  to  go  between  the 
frames  of  the  vessel,  and  of  sufficiently 
small  diameter  to  render  them  thorough- 
ly portable.  Even  shell  rivets  are  closed 
up  with  the  greatest  ease  and  facility. 


Iron  Corner  Cutter. 


The  adoption  of  these  power  riveters 
came  just  at  the  most  opportune  time, 
tor  the  increase  in  the  size  of  ships  of 
late  years  has  involved  the  necessity  for 


plating  so  heavy  that  to  draw  it  up  re- 
quires rivets  too  large  to  be  properly 
driven  by  hand.  From  an  economical 
standpoint,  the  power  riveters  perform 
wonders.  In  deck  and  tank  topwork,  for 
instance,  three  men  and  a  heater  boy  will 
drive  from  800  to  1,000  rivets  a  day.  Not 
only  is  the  whole  operation  of  driving  a 
rivet  completed  much  more  quickly  than 
by  hand,  but  it  is  done  so  expeditiously 
that  the  rivet  has  not  lost  its  heat  ere 
completion,  and  consequently  there  is 
gained  the  benefit  of  the  resulting  con- 
traction, which,  as  the  rivet  cools,  draws 
everything  together  with  firmness. 


Pneumatic  Steel  Cutter  in  Operation. 

Shipbuilders  in  this  country  who  have 
made  a  careful  computation,  figure  out 
that  machine  riveting,  adding  the  cost  of 
air,  repairs,  etc.,  effects  a  saving  of  from 
one  to  two  cents  per  rivet  over  piece- 
work prices  for  hand  riveting,  the  de- 
gree of  economy  depending  upon  the  lo- 
cation in  the  ship,  and  averaging  fully 
I  y^  cents.    In  the  shipyards  on  the  Great 
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Lakes,  where  pneumatic  machinery  of  this 
class  is  used  very  extensively,  the  saving 
on  an  ordinary  Ijike  steamer  of  4,000  tons 
is  from  $4,000  to  $5,000.  One  machine 
will  not  infrequently  drive  450  ^-inch 
rivets  in  a  single  day.  At  the  regular 
hand-work  rate,  this  would  involve  an 
outlay  of  $15.75;  whereas,  with  the  ma- 
chine, the  cost  is  but  $5.50,  including  the 
wages  of  operatives  and  the  cost  of 
power. 

Another  class  of  pneumatic  tools  in  use 
in  shipyards  consists  of  chipping,  calk- 
ing, and  bending  hammers,  machines 
which  range  in  weight  from  7  to  11 
pounds  and  which  have  a  stroke  of  from 
one  to  four  inches  at  speeds  varying  from 
3,400  to  2,200  strokes  per  minute  accord- 
ing to  size.  These  hammers  require  20 
feet  of  free  air  per  minute,  and  work 
at  a  pressure  of  from  70  to  80  pounds. 
The  heavy  chipping  hammers  weigh  fif- 
teen pounds,  and  attain  a  speed  of  1,200 
blows  per  minute  for  the  7-inch  stroke. 
Most  powerful  of  all  the  hammers  is 
what  is  known  as  the  "9-inch  stroke  rivet- 
ing hammer,"  which  has  a  speed  of  900 
stroke3  per  minute.  A  pneumatic  holder- 
on  is  in  use  in  many  shipyards,  instead 
of  the  ordinary  bar,  for  holding  up  the 
head  of  the  rivet.    It  can  readily  be  put 


Pneumatic  Riveter  in  Operation. 

into  position,  and  presses  the  rivet  against 
the  sheet  with  a  force  of  1,200  pounds 
when  100  pounds  of  air  pressure  is  used. 
Several  styles  of  pneumatic  air  drills 
are  in  use  in  shipyards;  but  a  machine 
that  is  typical  in  all  respects  weighs  35 
pounds,  and  will  drill  in  cast  iron  up  to 
2  inches,  or  in  steel  up  to   i^   inches, 


the  limit  for  reaming  and  tapping  being 
lyi  inches.  Such  a  drill  requires  about 
25  feet  of  free  air  per  minute  to  operate 
it  at  80  pounds'  pressure.  Side-light  cut- 
ters, deck-boring  machines,  and  other 
pneumatic  appliances  also  have  place  in 
the  equipment  of  the  modem  shipyard* 
Some  yards  have  in  use  at  one  time  as 
many  as  400  portable  riveters,  calkers, 
drills,  etc.     Power  for  the  machines  is 


Pneumatic  Drill  in  Operation. 

furnished  in  most  instances  by  a  2j4- 
inch  main;  and  an  air  pressure  of  at 
least  no  pounds  is  carried,  supplied  by 
an  air  compressor  capable  of  delivering^ 
say,  5,000  cubic  feet  of  air  per  minute. 

Machine  and  Brass  Shops 

The  machine  and  brass  shops  and  other 
under-cover  portions  of  modern  Ameri- 
can shipyards  have  within  the  past  few 
years  shown  vast  improvement  in  equip- 
ment and  arrangement.  An  ideal  struct- 
ure of  this  kind — the  newest  shop  at  the 
Cramp  plant — is  335  by  143  feet,  and  of  ^ 
steel-skeleton  framework  construction. 
The  floor  load  in  the  second  story  is  400 
pounds  per  square  foot,  while  the  third 
floor  is  designed  for  a  load  of  350  pounds 
per  square  foot.  The  structure  has  a 
main  central  traveling-crane  runway, 
served  by  two  so-ton  electric  cranes,  with 
a  span  of  about  57  feet,  center  to  center 
of  supporting  girders.  On  either  side 
of  the  main  central  portion  are  galleries 
42  feet  wide.  The  floor  space  in  the 
lower  story  of  both  wings  is  served  by 
electric  cranes  of  from  10  to  30  tons* 
capacity. 
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Some  idea  of  the  magnitude  of  a  pres- 
ent-day shipyard  of  the  first  class,  may 
be  gained  from  the  fact  that  the  Cramp 
yard  at  Philadelphia  represents  an  ex- 
penditure of  more  than  $7,000,000;  and 
the  great  shipyard  at  Newport  News, 
Va.,  on  Hampton  Roads,  involved  an 
even  greater  outlay.  In  the  laying  out 
of  all  our  big  shipbuilding  plants,  heavy 
expenditure  has  been  made  to  secure  con- 
venience, speed,  and  economy  in  the  con- 
duct of  operations — a  continuous,  unre- 
tarded  movement  forward  of  the  material 
from  the  time  it  enters  the  yard  in  raw 
state  until  it  is  ready  to  leave  as  part  of  a 
completed  ship.  To  this  end,  buildings 
have  been  grouped — ^at  the  Cramp  plant, 
joiner,  pattern,  machine,  and  erecting 
shops  are  combined  within  the  shelter  of 
one  immense  structure  1,164  feet  in 
length — ^and  all  material  is  conveyed  by 
^hort  hauls. 


Use  of  Electric  Power 

In  conclusion,  a  word  should  be  said 
regarding  the  extent  to  which  electrical 
energy  is  displacing  steam  power  in  the 
operations  of  the  more  important  ship- 
yards. Not  only  are  almost  all  the  cranes, 
large  and  small,  electrically  operated,  but 
almost  every  one  of  the  big  machine 
tools  is  impelled  by  an  individual  motor, 
thus  insuring  a  great  saving,  since  the 
power  need  be  turned  on  only  when 
actually  needed.  The  electrical  outfit 
which  at  the  Newport  News  yard  fur- 
nishes power  for  running  all  the  ma- 
chines in  the  shops  and  also  supplies  cur- 
rent for  the  2,500  incandescent  and  150 
arc  lights  in  the  plant,  consists  of  three 
600-K.  W.  generators  driven  by  three 
compound  engines;  two  125-K.  W.  gen- 
erators driven  by  one  horizontal-com- 
pound engine;  and  two  75-K.  W.  gen- 
erators driven  by  simple  engines. 


The  Machinery  of  Modern  Warfare 

No.  II.     Ingenious  Devices  that  Increase  the  Efficiency  of  Peacemakers 


By  RUTLEDGE  RUTHERFORD 


THIS  IS  AN  AGE  of  new  ma- 
chines of  war.  In  the  last  issue 
of  The  Technical  World  were 
described  several  of  the  new 
weapons  and  methods  of  destruction  that 
were  making  their  appearance  in  the  Jap- 
anese-Russian war.  But  these  are  not 
all.  The  fever  to  invent  devices  that  will 
destroy  life  and  property  in  the  quickest 
and  most  wholesale  manner,  is  catching ; 
and  nations  seem  to  vie  with  one  another 
in  their  efforts  to  produce  the  most  deadly 
weapons.  Indications  are  that  the  next 
decade  will  witness  radical  changes  in  the 
features  and  methods  of  manufacture  of 
all  war  materials. 

The  new  era  of  fighting  devices 
through  which  we  are  now  passing, 
seems  to  have  had  its  birth  in  the  recent 
South  African  war.  That  stubborn  strug- 
gle not  only  tested  the  courage  and  en- 


durance of  the  English,  but  incited  the 
Englishman's  wits,  awakened  his  latent 
mechanical  genius,  and  brought  forth 
new  inventions  that  have  surprised  the 
world.  In  Thibet  the  British  are  now 
testing  for  the  first  time  several  marvel- 
ous new  contrivances  that  had  their  in- 
ception in  ideas  originating  in  South 
Africa. 

The  Hyposcope 

The  very  newest  of  these  contrivances, 
and  one  that  has  a  most  promising  future, 
is  a  new  rifle-sight  that  enables  a  soldier 
to  shoot  at  the  enemy  while  the  marks- 
man hides  behind  a  rock  or  tree  or  other- 
wise completely  obscures  himself.  This 
is  regarded  as  war's  masterpiece  of  pro- 
tective mechanism,  and  is  causing  a  great 
amount  of  comment  in  Europe.  The 
sight  is  called  the  "Hyposcope."  The 
pictures  of  the  rifle  with  the  new  arrange- 
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tnent,  herewith  presented,  are  the  first 
that  have  been  printed  in  any  American 
periodical. 


means  of  a  screw  placed  several  inches 
below  the  rifle  back  sight  so  that  the 
needful  elevation  can  be  obtained  without 


SOLDIER  SIGHTING  RIFLE  BEHIND  PARAPET.  BY  MEANS  OF  HYPOSCOPE. 


An  ingenious  arrangement  of  mirrors 
is  the  basis  of  this  new  and  remarkable 
invention.  The  mirrors  are  contained  in 
a  light,  strong  metallic  case,  which  is 
easily  attached  to  the  rifle  and  which 
enables  the  marksman  to  take  aim  from 
behind  an  embankment  or  other  ob- 
stacle, without  exposing  himself.  When 
first  tested  a  short  time  ago  in  Thibet, 
the  hyposcope  fully  demonstrated  all  that 
was  ever  claimed  for  it.  The  Thibetans, 
falling  before  the  fire  of  the  unseen  foe, 
were  completely  nonplussed  and  fled  in 
dismay,  declaring  that  the  very  rocks  and 
hills  rained  death  on  them  when  they 
went  forth  to  fight  the  British.  The 
result  has  been  to  create  an  uncontrollable 
superstition  among  the  Llama's  forces 
that  they  are  the  objects  of  Divine  enmity 
and  that  the  unseen  powers  of  Providence 
are  fighting  against  them. 

The  hyposcope,  it  is  claimed,  can  be 
used  at  any  range  shown  on  the  back 
sight  of  any  rifle.  Shooting  may  be  as 
accurately  continued  without  an  ordinary 
back  sight  as  with  one — which  is  equiva- 
lent to  an  additional  back  sight,  should 
that  on  the  rifle  be  rendered  useless.  A 
trustworthy  telescope  is  thus  also  added. 
The  elevation  of  the  hyposcope  can  be 
accurately  and  immediately  effected  by 


moving  the  rifle  from  the  rest  or  expos- 
ing any  part  of  the  marksman  to  the 
enemy. 


The  Hyposcope. 

A  Gun  Sighting  Attachment  Consisting  of  Encased 

Mirrors.    It  enables  the  soldier  to  aim 

without  exposing  himself. 

One  of  the  most  remarkable  of  the 
attachments  is  a  lateral  wind  gauge.  A 
table  of  wind  allowance  is  in  full  view  of 
the  marksman.    The  tube  of  the  instru- 
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ment  is  square  instead  of  round,  with  a 
field  of  view  of  six  degrees.  The  tilt  of 
the  rifle  from  its  vertical  axis  is  visible  in 
the  sighting  focus. 

The  accompanying  illustrations  show 
the  manner  of  using  the  device  and  the 
method  of  its  attachment  to  the  ordinary 
rifle.    A  modified  form  of  the  instrument 


■pm 

■ 

9 

R^^^ 

k%  > 

"»,  ■^''- 

wm 

It! 

1 

Close-Range  Sighting  from  Behind  Breastwork. 

is  known  as  the  "ordnance"  hyposcope, 
and  is  attached  to  field  pieces  or  auto- 
matic gims. 

The  Pom-Pom 

Another  English  device  that  has 
demonstrated  its  destructive  qualities  is 
the  pom-pom.  This  was  also  a  product 
of  the  Boer  war.  A  gun  having  the 
power  of  a  cannon,  which  can  be  carried 
about  on  the  backs  of  horses,  up  mountain 
paths,  across  streams,  over  narrow 
bridges,  through  thickets  and  marshes, 
and,  in  fact,  everywhere  a  horse  can  go, 
it  has  in  real  action  proved  itself  to  be 
one  of  the  most  valuable  military  addi- 
tions of  a  decade.  Lieutenant-Colonel 
Simpson  of  the  British  Army,  who,  in 
the  fighting  around  Ladysmith,  first  em- 
ployed pom-poms,  says: 

"One  of  the  revelations  of  the  South  African 
war  has  been  the -pom-pom.  Shortly  after  the 
relief  of  Ladysmith,  I  was  ordered  to  ex- 
change the  guns  of  one  section  of  No.  4  Battery 
for  four  pom-poms,  with  a  view  to  its  con- 
version into  two  sections  under  special  pom- 
pom officers.  They  did  good  work  until  they 
were  taken  up  at  the  end  of  the  war.  It  struck 
me  at  the  time  how  useful  a  section  of  jointed 
pom-poms  in  pack  transport  attached  to  a 
brigade   division   of  mountain  artillery  might 


be  in  Indian  frontier  warfare;  and  I  made 
certain  representations  to  the  authorities^ 
which,  I  am  glad  to  see,  have  borne  fruit,  or- 
ders having  been  given  by  the  Indian  Gov- 
ernment for  the  construction  of  a  section  of 
jointed  pom-poms  for  experimental  trial  in 
India.  These  guns  will  probably  be  handed 
over  to  the  infantry,  and  treated  rather  as  a 
'glorified  Maxim*  than  as  a  piece  of  artillery; 
I   hope   otherwise." 

The  pom-pom  is  a  gun  of  the  field 
type,  slightly  modified  to  enable  the  bar- 
rel and  water-jacket  to  be  detached  from 
the  breech  casing.  The  carriage  is  con- 
structed so  as  to  be  readily  taken  to 
pieces,  and  consists  of  crosshead,  elevat- 
ing bracket,  elevating  gear,  trail,  axle, 
and  wheels.  The  crosshead,  which  car- 
ries the  gun,  is  attached  to  an  elevating 
bracket  by  means  of  holding-down  lugs, 
and  can  easily  be  detached  from  the 
mounting  by  turning  the  same  80  de- 
grees.   The  elevating  bracket  is  support- 


RussiAN  Battery  Overwhelmed  in  Broken  Ice. 

ed  in  the  front  lugs  of  the  trail  in  such 
a  manner  that  it  is  removed  from  the 
axle  at  the  same  time  as  the  trail.  The 
rear  part  of  the  elevating  bracket  forms  a 
segment  which  serves  as  a  support  for 
the  traversing  clamp  fixed  between  the 
lugs  of  the  breech  casing.  By  means  of 
this  clamp  the  gun  can  be  locked  in  any 
position  between  the  traversing  limits. 
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The  trail  is  telescopic,  and  consists  of 
two  outer  and  two  inner  parallel  steel 
tubes,  held  together  by  transoms.  The 
inner  tubes  are  drawn  out  to  their  full 
length  when  the  gun  is  in  firing  position. 
At  the  front  end  of  the  outer  tubes  are 
two  fork-shaped  brackets,  by  means  of 
which  the  trail  is  secured  to  the  axle,  and 
supports  are  afforded  for  the  elevating 
bracket.  The  gun  is  fed  from  an  ammu- 
nition tray  carried  on  the  right  side  of 
the  crosshead.  The  pack  saddlery  is 
similar  to  that  of  the  2.95-inch  gun,  with 
the  cradles  adapted  for  the  loads. 


chine  guns,"  which  have  recently  been 
brought  into  additional  prominence  be- 
cause of  their  adaptation  to  cavalry  use. 
The  term  "machine  gun"  is  self-explana- 
tory. The  gun  is  a  machine  devised  to 
economize  time  and  labor  in  the  work  of 
destroying  an  enemy ;  it  is  a  contrivance 
that  makes  one  machine  perform  the 
work  of  many  men,  thus  reducing  the 
risk,  and  increasing  the  amount  of  de- 
struction. It  is  the  champion  time-saver 
in  war's  work  of  dealing  death.  Within 
the  range  of  its  deadly,  sweeping  fire,  a 
whole  regiment  can  be  mowed  down  in 


HOW  THE  COSSACK  INTRODUCES  HIMSELF  TO  A  MANCHURIAN  VILLAGE. 


For  transportation  the  parts  of  the  gun 
and  equipment  are  divided  into  different 
loads,  so  that  the  horses  may  carry  them 
conveniently  and  expeditiously.  What  is 
known  as  the  first  load  consists  of  the 
barrel  and  water-jacket,  shield,  etc. ;  and 
the  weight  is  295  pounds.  The  breech 
casing  and  attachments  form  the  second 
load,  and  weigh  278  pounds.  The  axle 
fonns  another  load ;  and  the  wheels,  trail, 
and  ammunition  are  all  carried  by  sepa- 
rate horses,  the  different  loads  being  des- 
ignated by  different  numbers.  The  gun 
can  be  brought  into  action  in  2j4  "^i"" 
utes. 

Machine  Guns 

In  describing  formidable  guns  of  the 
present  day,  it  would  be  amiss  not  to 
mention  those  of  the  class  known  as  "ma- 


an  insignificantly  short  time,  while  one 
man  turns  the  crank  that  pumps  the 
streams  of  bullets  from  its  multi-celled 
barrel. 

The  Gatlintf 
The  "Catling,"  the  first  successful  ma- 
chine gun,  owes  its  origin  to  America, 
the  nation  that  gave  to  the  world  the 
iron-clad   war   vessel,   the   monitor,   the 
turret  battleship,  and  numerous   others 
.  of  the  most  formidable  weapons  of  the 
day.     Like  these  weapons,  the  Catling 
gun  came  out  of  that  titanic   struggle 
when  Americans  warred  with  Americans, 
when  American  strength  and  ingenuity 
strained  its  every  tendon   in  the  strife 
against  American  strength  and  ingenuity. 
The  Catling  gun  is  a  machine  gun  of 
the  mitrailleuse  order.     It  was  invented 
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by  Dr.  R.  J.  Gatling,  of  Indiana,  in  1861. 
It  has  from  five  to  ten  barrels,  each  bar- 
rel  having   a   corresponding  lock.     Al- 


breech  is  closed  when  the  discharge  oc- 
curs; while  through  the  agency  of  the 
backward  motion,  the  empty  cartridge- 


ENTIRE  LENGTH  OF  NEW  BROWN  WIRE-TUBE  GUN  IN  SHOPS  AT  READING.  PA. 


though  the  barrels  and  locks  revolve  to- 
gether, the   locks   have  a  forward  and 
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Japanese  Coolies  Bringing  Hospital  Stores  Ashore. 

backward  action.  By  means  of  the  for- 
ward motion,  the  cartridges  are  placed  in 
the  chambers  of  the  barrels,    and    the 


cases  are  extracted.  The  gim  is  fed  by 
feed  cases,  which  are  made  to  fit  in  a 
hopper  communicating  with  the  cham- 
bers. Continuous  firing  can  be  carried 
on  by  the  ten-barrel  gun  at  the  rate  of 
1,000  shots  a  minute,  as  one  case  is  re- 
placed by  another  as  fast  as  it  is  emptied. 
The  five-barrel  gun  weighs  100  pounds. 
It  is  mounted  on  a  tripod,  and  can  be 
fired  at  the  rate  of  800  shots  per  minute. 
The  bore  of  each  barrel  extends  from  end 
to  end;  and  the  breech  is  chambered  to 
receive  a  flanged  "center-fire"  metallic- 
case  cartridge.  The  breech  ends  of  all 
the  barrels  are  screwed  into  a  disc,  called 
the  "rear  barrel-plate,"  which  is  fastened 
to  the  central  shaft;  the  muzzles  pass 
through  another  disc,  called  the  "front 
barrel-plate,"  on  the  same  shaft.  A  hol- 
low metal  cylinder  is  fastened  upon  an 
extension  of  the  central  shaft,  and  is 
called  the  "carrier-block,"  behind  which 
the  shaft  carries  another  cylinder,  be- 
cause each  lock  is  acted  on  by  a  spiral 
spring  operating  the  hammer  by  which 
the  charge  is  fired.  The  shaft,  the  group 
of  barrels,  the  carrier-block,  and  the 
lock  cylinder,  being  all  connected,  re- 
volve together ;  this  revolution  is  eflfected 
by  a  toothed  wheel,  which  is  fastened  to 
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the  shaft,  and  which  is  worked  by  an  end- 
less screw  on  a  small  axle  placed  at  right 
angles  to  the  shaft  and  furnished  outside 
with  a  hand  crank.  When  the  lock  cylin- 
der revolves,  it  carries  the  locks  around 
with  it,  and  gives  them  a  longitudinal, 
reciprocal  motion  by  their  rear  ends  slid- 


of  Santiago  the  Catlings  again  repulsed 
sorties  and  night  attacks. 

All  the  important  powers  of  the  world 
now  have  machine  guns.  Among  the 
more  noted  of  them,* besides  the  Catling 
gun,  are  the  Maxim,  the  Vickers-Maxim, 
the  Hotchkiss,  the  Skoda,  the  Cardner, 


WINDING  TWENTY  MILES  OF  STEEL  WIRE  INTO  NEW  BROWN  GUN. 


ing  along  a  groove  in  the  inclined  surface 
of  the  stationary  spiral  cam,  so  that  the 
several  locks  in  succession  are  forwarded 
toward  their  respective  barrels.  The 
Catling  gun  is  elevated  and  lowered  like 
an  ordinary  field  gun.  The  effects  of  its 
fire  are  invariably  demoralizing. 
.  Catling  gims  deserve  the  credit  for  the 
American  victory  in  the  charge  at  San 
Juan  Hill — a  fact  that  is  not  generally 
known.  There,  in  spite  of  the  absence  of 
gunners,  of  spare  parts,  and  of  tools, 
Lieutenant  Parker,  by  the  aid  of  four 
Catlings,  seized  the  position  of  San  Juan 
in  8>4  minutes — a  position  that  was  re- 
garded as  impregnable.  He  repulsed  two 
counter-attacks  by  the  Spaniards,  silenced 
a  five-inch  gun  at  a  distance  of  2,000 
yards,  by  firing  on  its  cannoneers  with  a 
single  machine  gun.     During  the  siege 


the  Nordenfeldt,the  Maxim-Nordenfeldt,. 
the  Martigny,  and  the  Pratt-Whitney. 
All  are  copied  after  the  Catling,  and  are 
operated  on  the  same  principle.  China 
and  Japan  are  well  supplied  with  Maxims 
and  Hotchkiss  guns.  The  regular 
Chinese  troops  are  armed  with  Catlings. 
The  Wire-Tube  Gun 
The  very  newest  American  war  inven- 
tion is  the  Brown  wire-tube  gun.  The 
first  one  of  these  has  just  been  built  at 
Reading,  Pa.  It  is  a  6-inch  coast-defense 
gun,  and  it  is  claimed  that  it  will  carry 
30  miles.  A  projectile  fired  from  it  has 
a  velocity  of  3,500  feet  a  second.  An 
improved  type  that  is  now  being  proposed 
is  expected  to  carry  much  farther.  This 
weapon,  some  believe,  will  cause  the 
American  gun  to  become  more  famous 
than  the  Krupp. 
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The  Brown  wire-tube  is  26  feet  long, 
and  weighs  20,000  pounds.  It  is  built 
to  withstand  a  pressure  of  100,000 
pounds  at  the  breech  and  50,000  pounds 
at  the  muzzle.  This  muzzle  strength  is 
greater  than  the  breech  strength  of  the 
guns  now  in  use  by  the  American  Army 
and  Navy.  The  manufacturer  of  the  new 
weapon  states : 

'The  possibih'ties  of  guns  of  this  kind  are 
marvelous.  It  is  estimated,  for  instance,  that 
a  lo-inch  gun  will  throw  a  shell  nearly  60 
miles,  and  that  a  gun  of  this  pattern  of  larger 
size  will  throw  a  projectile  100  miles.  All  this 
is  in  remarkable  contrast  with  guns  made  years 
ago,  and  especially  those  used  before  the  Civil 
War,  when  they  were  often  made  of  a  single 
piece  of  cast  iron.     While  wire- wound   guns 


A  Track  Bicycle. 

By  this  device  an  ordinary  bicycle  can  be  used 
on  railroad  tracks- 
are  not  altogether  new,  the  wire-tube   differs 
from  all  that  have  ever  before  been  used  in 
many  important  respects." 

The  wire-tube  is  built  of  rolled  steel 
sheets,  upon  which  are  wound  layers  of 
polished  steel  wire.  The  lining  tube  is 
of  forged  steel.  More  than  20  miles  of 
square  steel  wire  is  wound  over  the  steel 
sheets.  Then  a  trunnion  jacket  of  forged 
steel  is  shrunk  over  the  wire.  At  the 
breech  of  the  gun  there  are  21  layers  of 
wnre  and  at  the  muzzle  seven  layers.  The 
tension  in  winding  is  about  128,000 
pounds  to  the  square  inch.  The  wire- 
tube  is  the  invention  of  J.  Hamilton 
Brown.     It  is  believed  to  have  a  great 


advantage  over  all  other  guns  because 
of  its  enormous  powers  and  its  tensile 
strength  and  elasticity. 

Military  Track  Bicycle 

Germany  has  attained  distinction  of 
late  through  the  manufacture  of  some 
very  meritorious  devices.  One  contriv- 
ance of  German  origin  that  is  of  special 
interest,  is  an  arrangement  known  as  a 
"military  track  bicycle,"  whereby  an  or- 
dinary bicycle  may  be  used  on  track 
rails,  enabling  the  soldier  td*  carry  his 
piece  handily  and  fire  it  when  lie  desires 
without  dismounting.  It  is  planned  to 
use  this  unique  contrivance  in  the  Rus- 
sian army  in  guarding  the  Tfans-Siber- 
ian  railroad.  In  the  frame  of  a  light 
guiding  carriage  of  Mannesmann  tubing, 
one  or  two  bicycles  are  placed  and  easily 
connected,  the  whole  forming  a  solid  car, 
as  it  were.  The  apparatus  can  be  taken 
apart  in  a  few  seconds,  and  assembled 
according  to  need.  It  can  be  driven  by 
one  or  two  persons.  The  inventor  is 
Lieutenant  von  Trutzschler  of  the  Kaiser 
Alexander  regiment,  who  thinks  that  the 
contrivance  will  serve  to  lighten  the  diffi- 
culty of  railway  patrol  service  in  all  wars 
of  the  future. 

A  New  Tjrpe  of  Submarine 

From  Japan  comes  the  news  that  Cap- 
tain Oda,  inventor  of  the  types  of  sub- 
marine mines  used  by  the  Japanese,  one 
of  which  destroyed  the  Russian  flagship 
Petropavlovsk,  has  invented  a  new  en- 
gine— something  between  a  torpedo  and 
a  mine — charged  with  nitro-glycerine  in 
enormous  quantities  and  driven  by  an  oil 
motor.  When  Russia's  Baltic  fleet 
reaches  Eastern  waters,  if  it  ever  shall, 
these  engines  will  be  used  against  it ;  and 
positions  are  already  prepared  in  For- 
mosa and  the  Loo-Choo  islands  with  that 
object.  There  will  be  no  crew  on  board 
these  vessels,  which  apparently  will  be 
steered  by  some  application  of  wireless 
electricity.  Full  precautions  will  be 
taken  to  prevent  any  accidents  to  neu- 
trals ;  and,  as  explosion  takes  place  after 
a  certain  lapse  of  time,  there  will  be  no 
risk  of  live  mines  remaining  adrift  on  the 
high  seas. 
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STEVrENS  INSTITUTE 
OF  TECHNOLOGY,  the  first 
technipal  school  for  instruction  in 
the  subject  of  Mechanical  Engi- 
neering, W4IS  established  in  187 1  through 
the  munificence  of  Mr.  Edwin  A.  Stevens, 
who  was  the  surviving  member  of  a  fam- 
ily trio  that  will  ever  rank  among  the 
greatest  of  the  world's  pioneer  engineers. 

A  Family  of  Engineers 

A  word,  in  passing,  may  not  be  amiss 
to  indicate  what  these  three  men  (Col. 
•  John  Stevens  and  his  two  sons,  Robert 
L.,  and  Edwin  A.)  accomplished,  and 
how  substantial  a  foundation  they  laid  for 
the  prestige  that  is  attached  to  the  name 
of  Stevens.  Before  the  close  of  the 
eighteenth  century  Col.  John  Stevens  was 
engaged  in  steamboat  construction,  and, 
in  the  year  1804 — three  years  before  Ful- 
ton's Clermont  was  started  as  a  commer- 
cial enterprise — operated  a  steam  propel- 
ler boat  on.  the  Hudson  River.  His  early 
plans,  however,  were  many  years  in  ad- 
vance of  the  mechanic's  art ;  and  the  pro- 
peller, now  so  universally  employed,  did 
not  come  into  successful  use  for  a  long 
time  after.  In  1807  he  had  under  con- 
struction the  paddle-wheel  vessel  Phoenix 
in  his  own  shops  at  Hoboken ;  but  Fulton 
in  that  year  imported  an  engine  built  in 
England  by  Watt,  and  placed  it  in  the 
Clermont,  thus  being  the  first  to  make 
practical  application  of  side-wheel  boats. 
By  this  act  Fulton  secured  exclusive 
rights  to  the  waters  of  New  York  State 
for  steam  navigation.  Thus  prohibited 
from  operating  his  steamboats  in  home 
waters,  Colonel  Stevens  sent  the  Phoenix 
around  to  Philadelphia  in  1809,  under  the 
supervision  of  his  son,  Robert  L.  Stevens. 
This  was  the  first  steam  vessel  to  brave 
the  fury  of  old  ocean.  "For  the  resolute, 
there  is  ever  the  open  sea." 

While  the  construction  of  the  Erie 
Canal  was  under  discussion  by  the  legis- 


lators of  New  York  State  in  1812,  CoL 
John  Stevens  earnestly  petitioned  them 
to  construct  a  railroad  instead  of  the 
canal,  and  ventured  to  predict  that  an 
average  speed  of  thirty  miles  per  hour 
could  be  attained,  and  that  sixty  miles 
might  be.  Twenty  years  later  he  built, 
as  a  private  venture,  on  his  own  estate 
in  Hoboken,  the  first  locomotive  and  rail- 
road track  in  America.  This  was  soon 
followed  by  the  construction  of  the  Cam- 
den &  Amboy  Railroad,  now  a  part  of  the 
Pennsylvania  System. 

During  the  war  with  England  in  1813, 
Robert  L.  Stevens  invented  the  elongated 
shell  to  be  fired  from  cannon.  In  1814 
Col.  John  Stevens  projected  the  circular 
iron  fort  to  be  revolved  by  steam ;  and 
under  his  direction  his  son  Edwin  carried 
on  experiments  to  determine  the  results 
of  firing  cannon  against  iron  plates,  as 
a  result  of  which  the  Stevens  brothers 
conceived  the  plan  of  applying  iron  plat- 
ing to  war  vessels.  In  1841  they  entered 
into  negotiations  with  the  United  States 
for  the  first  armor-plated  battleship. 

Such  were  some  of  the  inventions  and 
enterprises  of  the  Stevens  family  of  en- 
gineers. But  this  is  not  all,  for  in  the 
development  of  their  comprehensive 
plans  in  those  early  days,  it  was  neces- 
sary to  invent  many  objects  of  detail 
which  of  themselves  are  of  no  small  im- 
portance. Thus,  when  Col.  John  Stevens 
invented  the  tubular  boiler,  and  applied 
the  principle  of  the  screw  to  propeller 
blades  in  order  to  carry  on  his  experi- 
ments in  navigation,  there  was  no  patent 
protection  in  this  country ;  and  so,  on  his 
petition,  the  Patent  Law  of  April  10, 
1790,  was  founded.  In  order  to  carry  on 
the  work  of  railroad  development,  Robert 
L.  Stevens  invented,  in  1830,  the  T-rail 
and  the  railroad  spike  which  are  now  in 
universal  use  for  track  construction  on 
steam  roads.  It  was  R.  L.  Stevens  who 
used  steam   expansively,   in   1815 ;  who 
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first  burned  anthracite  coal  in  a  cupola 
furnace ;  and  who,  with  his  brother  Ed- 
win A.  Stevens,  first  successfully  applied 
the  artificial  blast  to  the  boiler  furnace. 
Not  only  these, but  many  other  inventions 
could  be  credited  to  the  Stevenses,  but  it 


strong  faculty,  first  opened  the  doors  of 
Stevens  Institute  for  the  reception  of 
students.  During  the  first  year,  21  young 
men  were  in  attendance — 2  Juniors,  3 
Sophomores,  and  16  Freshmen.  The 
first  graduate  of  Stevens  Institute  was  J. 


MAIN  BUILDING.  STEVENS  INSTITUTE  OF  TECHNOLOGY,  HOBOKEN.  NEW  JERSEY. 


is  not  the  purpose  of  this  article  to  enter 
into  any  further  detail  of  their  engineer- 
ing work.  This  digression  is  made,  first, 
to  show  that  the  establishment  of  the 
Stevens  Institute  of  Technology  as  a 
school  of  Mechanical  Engineering  was  a 
fitting  outgrowth  of  the  busy  and  suc- 
cessful lives  of  three  pioneer  engineers ; 
and  secondly,  to  record  a  matter  of  public 
interest  not  generally  known. 

Founding  of  the  institute 

Edwin  A.  Stevens  died  in  1868,  leav- 
ing in  his  will  a  block  of  land  adjoining 
the  family  estate  at  Castle  Point,  Hobo- 
ken,  X.  J. ;  $150,000  for  the  erection  of  a 
building ;  and  $500,000  as  an  endowment 
fund  for  an  "institution  of  learning." 

On  the  third  Monday  in  September  of 
the  year  1871,  the  Trustees,  having  erect- 
ed a  suitable  building  and  assembled  a 


Augustus  Henderson,  M.  E.,  the  sole 
member  of  the  first  class  of  1873,  and  the 
first  person  to  receive  legally  the  degree 
of  Mechanical  Engineer. 

Dr.  Henry  Morton  was  early  engaged 
as  President  by  the  Trustees ;  and  he 
aided  largely  in  laying  down  the  plans 
for  the  new  institution,  and  in  selecting 
the  first  faculty.  This  was  a  most  im- 
portant task,  for,  while  there  were  tech- 
nical schools  in  this  country  and  abroad, 
they  were  devoted  mostly  to  Civil  Engi- 
neering. There  was  no  course  anywhere 
in  Mechanical  Engineering  after  which 
to  pattern.  Under  these  circumstances 
the  outline  on  which  the  work  of  the  new 
institution  was  laid  down  by  the  Trustees 
and  President  Morton  was  most  remark- 
able, for  nothing  that  they  prescribed 
has,  in  these  thirty-three  years,  been 
found  useless  in  a  thorough  course  of  in- 
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struction.  Their  plans  have  grown ;  and 
new  subjects,  notably  Electrical  Engi- 
neering, have  arisen ;  but  all  have  found  a 
place  within  the  scope  of  the  original 
scheme,  published  in  full  in  the  An- 
nouncement issued  in  1 871. 

The  details  necessary  to  the  fulfillment 
of  the  general  outline  were  left  to  the 
judgment  of  an  able  faculty,  of  whom 
but  three  now   remain:  but   these,  and 


Robert  H.  Thurston,  C.  E.,  Professor  of 
Mechanical  Engineering. 

De  Volson  Wood,  C.  E.,  Professor  of  Mathe- 
matics.* 

Charles  W.  MacCord,  A.  M.,  Professor  of 
Mechanical  Drawing. 

Albert  R.  Leeds,  A.  M.,  Professor  of  Chem- 
istry. 

Charles  F.  Kroeh,  A.  M.,  Professor  of 
Languages, 

Rev.  Edward  Wall,  'A.  M.,  Professor  of 
Belles-Lettres. 


NEW   machine   shop. 


those  who  have  gone  beyond,  builded  so 
well  that  nowhere  can  progeny  be  found 
better  fitted  than  their  own;  and  so  the 
sons  of  Stevens  have,  in  the  main,  been 
chosen  to  carry  on  their  work.  The 
names  of  the  men  who  thus  originated 
and  carried  on  the  early  development  of 
the  course  are  of  men  who  achieved,  prin- 
cipally through  their  work  while  at  the 
Stevens  Institute  of  Technology,  high 
places  in  their  respective  lines.  These 
men  were : 

Henry  Morton,  Ph.  D.,  President. 
Alfred   M.    Mayer,   Ph.    D.,    Professor   of 
Physics. 


Starting  with  this  faculty  and  with 
these  subjects',  the  Institute  has  grown 
and  broadened,  always  increasing  its  effi- 
ciency as  the  new  facts  resulting  from 
discovery  and  investigation  developed, 
until  now"  its  work  might  be  briefly  out- 
lined as  follows,  taking  the  enumeration 
in  the  order  of  the  departments  men- 
tioned above: 


♦LieutCoI.  H.  A.  Hascall  was  originally  engaged  as 
Professor  of  Mathematics;  but,  on  account  of  ill-health, 
he  taught  only  a  few  months.  At  the  end  of  the  first  year 
he  was  succeeded  by  Professor  Wood,  who  was  the  first  to 
arrange  the  detail  plan  for  this  course. 
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The  Various  Departments 

In  the  Department  of  Physics,  the  first 
two  years  are  given  to  instruction  in  the 
several  branches  of  Physics  by  means  of 
experimental  lectures,  recitations,  and 
laboratory  exercises.  In  the  Department 
of  Experimental  Engineering,  the  stu- 
dents are  then  carried  forward  in  this 
subject  during  the  last  two  years. 

The  Department  of  Mechanical  Engi- 
neering, so  comprehensive  at  the  start, 
soon  grew  to  bounds  beyond  efficient  con- 


In  the  Department  of  Experimental 
Engineering,  the  students,  having  been 
drilled  in  the  principles  underlying  en- 
gineering practice,  are  required  to  per- 
form, or  to  witness,  experiments  illustrat- 
ing these  principles.  The  exercises  which 
each  student  has  to  make,  include  the 
taking  of  data  and  making  calculations 
therefrom:  they  now  number  oter  50, 
and  cover  the  various  types  and  forms 
of  the  steam  engine,  the  gas  engine, 
boilers,    pumps,    compressors,    blowers. 


WOODWORKING   SHOP. 


trol  under  one  head,  so  that  to-day  there 
are  in  its  place  the  Departments 
of  Engineering  Practice  and  Ex- 
perimental Engineering,  each  carry- 
ing on  subdivided  branches  of 
work.  In  •  the  former  department,  the 
students  are  carried  through  a  very  thor- 
ough course  of  instruction  in  the  general 
principles  controlling  the  action  and  gen- 
eration of  heat,  and  the  power  and  econ- 
omy of  prime  movers.  They  are  also  in- 
structed in  the  general  principles  govern- 
ing the  design  and  operation  of  various 
other  machines  and  mechanisms,  such  as 
pumping  engines,  air  compressors,  and 
refrigerating  machines. 


etc. ;  they  also  include  a  number  of  ex- 
periments in  hydraulics,  and  in  numerous 
essential  mechanical  devices  such  as 
safety-valves,  dynamometers,  belting, 
gear  trains,  indicators,  gauges,  ther- 
mometers,  feed-water  heaters,  and  water 
heaters,  and  investigation  of  such  proc- 
esses as  radiation,  condensation,  friction, 
flow  of  steam,  determination  of  proper- 
ties of  woods  and  metals,  analysis  of  flue 
gases,  refrigeration,  etc.  This  work  is  all 
carried  on  in  the  light  and  commodious 
quarters  provided  by  Mr.  Andrew  Car- 
negie in  1902,  in  the  Carnegie  Laboratory 
of  Engineering,  which  adjoins  the  main 
Institute  building. 
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Allied  with  the  Department  of  Engi- 
neering Practice  is  the  course  in  Shop 
Work,  in  which  the  students  are  carried 
through  a  carefully  graduated  set  of  ex- 
ercises in  Carpentry,  Blacksmithing,  Pat- 
tern-Making, Foundry-Practice,  and 
Steam -Fitting. 


A  Corner  in  the  New  Machine  Shop. 

The  Department  of  Mathematics  pro- 
vides a  thorough  training  in  the  prin- 
ciples of  Mathematics,  with  various  and 
numerous  applications  to  practical  engi- 
neering problems.  Special  attention  is 
given  in  the  first  two  years  to  the  mathe- 
matical consideration  of  elementary  Me- 
chanics, and  in  the  last  two  years  to  more 
advanced  work  in  the  same  line.  This 
work  is  made  to  coordinate  with  the  work 
in  the  Department  of  Physics  during  the 
first  two  years,  and  with  the  several  En- 
gineering Departments  during  the  last 
two  years.  It  is  held  that  in  confining  the 
work  of  this  department  as  far  as  possi- 
ble to  practical  problems,  the  students 
are  rendered  more  efficient,  and  they  gain 
greater  confidence  in  the  use  of  Mathe- 
matics. 

The  Department  of  Mechanical  Draw- 
ing has  enlarged  upon  its  original  scope, 
and  is  now  known  as  the  Department  of 
^lechanical  Drawing  and  Designing, 
which  better  describes  the  work  conduct- 
ed at  the  present  day.  The  students  are 
first  taught  the  efficient  use  of  drawing 
instruments.  The  course  then  car- 
ries them  through  the  theoretical  and 
practical  requirements  of  the  modern 
drafting  room.    Special  attention  is  given 


to  Descriptive  Geometry;  Analysis  of 
Mechanical  Movements;  Valves,  Valve 
Diagrams,  and  Valve  Gears;  practical 
Machine  Design;  and  practice  in  Steel 
Construction  Work.  It  is  recognized  that 
in  this  department  the  instruction  must, 
to  a  maximum  degree,  combine  theory 
and  practice;  so  the  instructors  aim  to 
keep  in  touch  with  modern  shop  practice, 
and  to  give  to  the  students  that  which 
will  be  the  most  useful  when  they  enter 
upon  their  professional  careers.  The 
work  of  this  department  is  carefully  co- 
ordinated with  that  of  the  several  Engi- 
neering Departments. 

In  the  Department  of  Chemistry  the 
students  are  grounded  in  the  funda- 
mental principles  of  the  subject  by  means 
of  experimental  lectures  and  recitations 
supplemented  with  a  thorough  laboratory 
course  in  Engineering  Chemistry. 

The  Department  of  Languages  pro- 
vides courses  in  French  (or  Spanish) 
and  German.  These  languages  have  a 
practical  value  to  the  engineer  in  his 
professional  work,  and  also  afford  that 
kind  of  mental  discipline  and  culture 
which  mathematical  and  physical  science, 
if  followed  exclusively,  would  fail  to 
supply. 


Force  Room. 

The  title  of  the  original  Department  of 
Belles-Lettres  is  now  changed  to  the  De- 
partment of  English  and  Logic.  Its  pur- 
pose has  ever  been  to  furnish  the  means 
of  cultivating  the  use  of  appropriate  and 
accurate  language  in  speaking  and  writ- 
ing, of  becoming  acquainted  with  the 
principles  of  Logic,  and  of  increasing  by 


Digitized  by  ^^UUVlC 


86 


THE    TECHNICAL    WORLD 


the  study  of  Literature  the  knowledge  of 
human  life  and  character.  This  depart- 
ment follows  the  students  into  the  other 
departments,  drawing  upon  them  for 
themes  for  essays ;  and  finally  it  passes 
on  the  composition  of  all  graduating 
theses,  which  must  conform  to  the  stand- 
ard of  the  department.  No  effort  is 
spared  to  impress  upon  the  students  that 
their   success  as  engineers  will  depend 


gaged  in  erecting  gas  plants  in  nearly 
every  quarter  of  the  globe,  Mr.  Hum- 
phreys recognized  the  great  value  of  the 
business  instinct  in  the  technical  college 
graduate.  He  had  employed  a  great 
many  Stevens  men  in  his  own  work ;  and, 
positive  of  the  enhanced  value  of  a  tech- 
nical degree  with  a  fundamental  know- 
ledge of  business  principles  behind  it,  he 
labored  several  years  to  give  the  subject 


ELECTRICAL  INSTRUMENT  LABORATORY. 


largely  upon  their  work  in  this  depart- 
ment. 

In  addition  to  the  expansion  of  the 
seven  original  departments  as  outlined 
above,  two  entirely  new  ones  have  been 
added,  the  necessity  for  them  having  de- 
veloped since  the  course  was  founded. 
The  first  of  these  two  to  be  introduced 
was  the  Department  of  Applied  Electric- 
ity, in  1893 ;  and  the  other,  the  Depart- 
ment of  Business  Engineering,  in  1903. 

The  Department  of  Business  Engi- 
neering was  the  outgrowth  of  the  efforts 
of  Mr.  Alexander  C.  Humphreys  (now 
President  Humphreys),  of  the  Class  of 
'81.  Successful  in  his  professional  work, 
chiefly  with  the  upbuilding  of  the  United 
Gas  Improvement  Company,  and  later  in 
the  firm  of  Humphreys  &  Glasgow,  en- 


a  footing  in  the  already  crowded  course 
at  the  Institute.  In  1897,  at  the  request 
of  President  Morton,  he  arranged  a 
course  of  lectures  by  prominent  bankers 
and  business  men.  This  was  followed  by 
a  brief  course  of  instruction;  but  it  was 
not  a  requisite  and  completely  established 
part  of  the  curriculum  until  1903,  when 
he  had  become  President  of  Stevens  In- 
stitute. He  then  took  personal  charge  of 
the  work,  and  created  the  Department  of 
Business  Engineering.  In  this  depart- 
ment the  effort  is  made,  first,  to  bring  the 
students  to  appreciate  that  engineers 
must  practice  their  profession  in  con- 
formity with  commercial  conditions  and 
limitations.  Then,  by  means  of  lectures 
and  recitations,  instruction  is  given  in 
Accounting,    Depreciation,    Shop    Cost, 
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Analysis  of  Data,  Law  of  Contracts,  and 
business  methods  in  general.  This  work 
is  confined  to  the  Senior  year. 
Only  One  Degree  ? 
The  course  of  study  in  the  Department 
of  Electrical  Engineering,  which  now 
takes  the  place  of  the  Department  of  Ap- 
plied Electricity  established  over  twenty 
years  ago,  has  kept  pace  with  the  rapid 
advancement  in  that  branch  of  the  engi- 
neering profession.  Such  is  the  efficiency 
of  the  course  in  the  Department  of  Elec- 
trical Engineering  at  Stevens  at  the  pres- 
ent day,  that,  with  some  rearrangement 
of  roster,  the  degree  of  Electrical  Engi- 
neer could  be  given  fairly ;  and  the  ques- 
tion whether  it  should  be,  or  not,  has 
recently   received   serious   consideration. 


give  only  the  degree  of  Mechanical  En- 
gineer, combining  with  it  the  fundamen- 
tals and  essentials  of  Electrical  Engineer- 
ing. 

The  young  mechanical  engineer  will 
unquestionably  have  more  opportunities 
if  versed  in  the  fundamentals  of  Elec- 
trical Engineering;  and  the  young  man 
who  would  seek  a  specialized  training 
for  the  degree  of  Electrical  Engineer, 
would  certainly  have  a  great  advantage 
if  he  were  first  well  trained  for  the  pro- 
fession of  Mechanical  Engineering.  Sub- 
stantiation of  the  reasons  for  continuing 
to  give  the  single  degree  of  M.  E.,  es- 
pecially for  those  who  wish  to  follow 
Electrical  Engineering,  could  be  found — 
were   substantiation    necessary — in    the 


MAIN  FLOOR,  CARNEGIE  LABORATORY  OF  ENGINEERING. 


To  establish  another  degree  would  be  to 
depart  from  the  tradition  which  has  al- 
ways been  associated  with  Stevens,  and 
that  is,  that  she  concentrates  her  whole 
energy  on  one  degree,  and  that  one  in 
Mechanical  Engineering. 

The  sentiment  of  prominent  Alumni  of 
Stevens — men  prominent  in  electrical  lines 
especially — seems  to  be  almost  unani- 
mously against  conferring  two  separate 
degrees,  and  in  favor  of  continuing  to 


records  of  the  Stevens  graduates  of 
former  years  who  are  now  occupying  po- 
sitions at  the  very  top  of  the  electrical 
profession,  and  those  of  more  recent 
years  who  have  entered  the  works  of 
large  electrical  manufacturing  establish- 
ments, and  who  report  uniformly  that 
they  are  enabled  to  hold  their  own  with 
the  E.  E.  graduates  of  other  technical 
colleges  which  specialize  during  the  last 
one  or  two  years  of  their  course. 
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Every  student  at  Stevens  is  required 
to  take  the  complete  course  of  study,  with 
no  options  or  specializing.  This  has  been 
the  distinguishing  feature  from  the  be- 
ginning of  the  Institute,  setting  Stevens 
apart  from  all  other  technical  institutions, 
and  giving  a  strength  to  her  degree  of 
Mechanical  Engineer  that  is  not  sur- 
passed. 

Stevens  graduates  have  risen  every- 
where to  high  positions  in  nearly  every 
branch  of  engineering  work,  as  may  be 
seen  by  examining  the  list  of  positions  of 
the  Alumni  of  Stevens,  published  an- 
nually in  the  Institute  Catalogue.  It  is 
there  shown  that  more  than  one-third  of 
the  graduates  have  risen  to  or  above  the 
responsible  position  of  Superintendent, 
many  being  Managers  or  Presidents. 
Among  the  remaining  two-thirds,  are 
largely  the  Alumni  of  the  past  eight 
years,  who  comprise  fifty  per  cent  of  the 
total  number  of  living  graduates ;  of  the 
latter,  who  are  yet  very  young  men,  many 


One  of  the  Drafting  Rooms,  Recently  Enlarged. 

are  doing  responsible  work  although 
regularly  rated  as  assistants,  etc.  As  an 
example  of  the  various  lines  of  work  in 
which  the  Stevens  graduate  is  success- 
fully engaged,  we  find  in  the  above-men- 
tioned list,  officers  of  railroads,  superin- 
tendents of  iron  and  steel  mills,  electric 
light  engineers,  electric  railway  engi- 
neers, manufacturers  of  electrical  ap- 
paratus, gas  engineers,  specialists  in 
steam,  marine  engineers,  designers  and 
builders  of  various  kinds  of  engines,  hy- 
draulic engineers,  bridge  builders,  sugar 
manufacturers,  flour  manufacturers,  re- 
frigerating engineers,  oil  refiners,  loco- 
motive builders,  copper  refiners,  manu- 


facturers of  instruments,  superintendents 
of  paper  mills,  manufacturers  of  textile 
machinery,  mining  engineers,  etc.  This 
list  of  occupations  is  quoted  from  a  recent 
address  by  President  Alexander  C. 
Humphreys,  M.  E.,  Sc.  D.,  LL.  D.,  who 
also  states  in  this  connection,  that  "the 
same  college  course  furnished  each  of 
these  men  a  solid  foundation  upon  which 
to  build  the  superstructure  required  for 
his  selected  vocation." 

President  Morton,  who  had  success- 
fully developed  the  work  of  Stevens  In- 
stitute from  the  beginning,  and  who  had 
made  this  his  life  work,  was  called  to 
his  eternal  rest  in  May,  1902.  His  labors 
for  the  advancement  of  Stevens  were 
taken  up  in  September  of  the  same  year 
by  Pres.  Alex.  C.  Humphreys,  who 
had  been  his  close  personal  friend 
for  a  number  of  years.  President 
Humphreys  was  graduated  at  Stevens 
with  the  Class  of  *8i.  He  had  always 
taken  the  greatest  interest  in  the  affairs 
of  the  Institute;  and  when  the  question 
of  electing  a  successor  to  President  Mor- 
ton came  up,  the  Trustees  were  unani- 
mously petitioned  by  the  Faculty  and 
Alumni  of  the  Institute  to  extend  a  call 
to  Mr.  Humphreys.  This  the  Trustees 
promptly  did  without  a  dissenting  voice. 

Endo^w-ment  and  Equipment 

The  original  endowment  of  Stevens 
Institute,  as  already  mentioned,  was 
$500,000.  The  principal  sources  of  rev- 
enue received  since  the  establishment  of 
the  Institute,  have  been  from  the  late 
President  Morton,  who,  at  various  criti- 
cal periods,  gave  sums  ranging  from 
$2,500  to  $50,000,  and  aggregating 
$145,000.  Not  all  of  this  remains  as  an 
endowment  fund,  for  much  that  Presi- 
dent Morton  gave  was  applied  to  meet- 
ing the  growing  demands  for  accommo- 
dation. For  example,  he  gave  $10,500 
toward  fitting  up  a  workshop  in  i88t, 
and  $15,000  for  the  building  of  a  new 
boiler  room  in  1901.  In  1899,  Mr.  An- 
drew Carnegie  donated  $65,000  for  a  new 
laboratory  of  Engineering;  and,  upon 
its  completion  in  1902,  he  gave  $100,000, 
and  a  year  later  an  additional  $125,000, 
making  a  total  of  $225,000  as  an  endow- 
ment fund  for  the  building.  In  1897,  Mrs. 
Martha  B.  Stevens,  widow  of  the  found- 
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er,  gave  a  plot  of  ground,  with  house — 
valued  at  $30,000 ;  and  in  1903,  Col.  Ed- 
win A.  Stevens  and  Mr.  Robert  L.  Stev- 
ens, both  sons  of  the  founder,  gave  a 
valuable  tract  of  land  close  to  the  Insti- 
tute grounds. 

The  equipment  for  carrying  on  the 
course  of  study,  including  the  provision 
of  new  and  rearranged  rooms  and  the 
installation  of  new  apparatus,  has  un- 


In  the  forge  room,  ten  new  aown- 
draught  forges,  operated  by  a  motor- 
driven  blower  and  exhauster,  have  been 
installed.  New  accommodations  have 
been  made  for  the  exercises  in  moulding, 
and  an  extension  built  to  accommodate  a 
new  half-ton  Collieau  cupola.  The  exten- 
sion also  contains  a  core  oven,  and  ac- 
commodations for  exercises  in  core- 
making.     Also,  a  new  room  has  been 
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dergone  considerable  change  in  the  past 
two  years.  The  drafting  rooms  have  been 
enlarged  to  an  uninterrupted  floor  space 
of  60  by  40  feet  each,  with  ample  win- 
dow space  for  light.  They  are  also 
equipped  with  individual  adjustable  elec- 
tric light  pendants,  permitting  each  stu- 
dent to  place  the  lamp,  when  required,  so 
as  to  avoid  shadows.  The  workshops 
have  been  entirely  overhauled  during  the 
past  year,  the  metal-  and  wood-working 
rooms  each  being  large  (60  by  40  feet) 
and  well  lighted,  and  well  equipped, 
the  former  with  lathes  and  planers, 
drill  presses  and  milling  machines, 
shapers,  etc.,  and  the  latter  with  wood 
lathes,  a  wood  planer,  circular  and 
band  saws,  etc.,  all  of  the  latest  types. 


equipped  for  the  exercises  in  steam-fitting 
and  vise  work. 

After  the  student  has  finished  the 
course  in  Shop  Work,  he  takes  up  exer- 
cises in  handling  and  testing  boilers,  en- 
gines of  various  kinds,  machinery,  and 
apparatus  likely  to  be  met  with  in  pro- 
fessional life.  These  exercises  are  con- 
ducted in  the  thoroughly  equipped  new 
Carnegie  Laboratory  of  Engineering. 

Electrical  Laboratory  work  is  con- 
ducted in  two  large  rooms,  each  recently 
equipped  with  much  up-to-date  electrical 
apparatus.  The  "Instrument"  Labora- 
tory is  equipped  with  a  large  variety  of 
measuring  instruments  and  standards. 

The  Chemical  Laboratories  include 
two  entire  floors  in  the  west  wing  of  the 
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main  building,  and  are  especially  equip- 
ped for  carrying  on  work  in  Engineering 
Chemistry.  Plans  are  now  nearly  com- 
plete for  a  new  Laboratory  of  Chemistry, 
to  be  named  the  Morton  Memorial  Labo- 
ratory of  Chemistry,  in  memory  of  the 
late  President  Henry  Morton. 

A  large  and  attractive  auditorium, 
seating  700  people,  was  constructed  in 
the  central  wing  of  the  main  building 
last  summer. 

In  conducting  the  course  of  study  at 
Steven3,  advantage  is  taken  of  the  prox- 
imity to  New  York  City,  and  to  the  great 
industrial  and  manufacturing  centers 
near  by.  Classes,  or  sections  of  classes, 
may  be  taken  conveniently  on  short  half- 
day  or  day  trips  by  the  instructors,  when 
such  visits  fit  specially  well  with  any 
particular  class-room  topic. 

The  enrollment  of  students  at  the  In- 
stitute during  the  current  college  year  is 
346.  The  Faculty  has  steadily  grown 
from  the  seven  original  members  to 
twenty-four  at  the  present  time. 

In  connection  with  the  Institute,  and 
on  the  same  grounds,  there  is  a  prepara- 


tory school  in  which  there  are  309  stu- 
dents in  attendance.  Boys  who  can  pass 
satisfactory  examination  in  geography, 
elements  of  English  grammar,  and  arith- 
metic, may  enter  the  lowest  class  in 
the  preparatory  school  and  take  up  a 
thorough  course  not  only  for  Stevens  In- 
stitute but  for  any  University  or  College. 
Complete  English,  classical,  and  scientific 
courses  are  provided.  The  close  rela- 
tions of  the  Stevens  Preparatory  School 
with  the  Stevens  Institute,  give  the 
former  peculiar  advantages  in  carrying 
out  its  courses  of  study. 

The  Institute  building  and  grounds  are 
situated  on  rising  land,  one  block  from 
the  river  front,  and  overlooking  lower 
New  York  City  and  New  York  Bay  down 
to  the  Narrows.  A  large  athletic  field, 
situated  about  eight  minutes'  walk  from 
the  Institute,  is  available  to  the  students. 
A  plot  of  land,  now  part  of  the  private 
grounds  of  Castle  Point,  two  minutes' 
walk  from  the  main  building,  was  given 
to  the  Institute  recently  by  Col.  E.  A. 
and  Robert  L.  Stevens,  for  dormitory 
purposes. 


Ignition  in  the  Automobile  Engine 

A  Comparison  of  the  Different  Methods  Employed  in  Starting 


OF  THE  TWO  GENERAL 
METHODS  OF  IGNITION— 
the  jump  spark  and  the  make 
and  break — an  observation  of  the 
different  motors  shows  that  either 
method  can  be  successfully  used  with 
either  the  high  or  low  speed,  single  or 
multi-cylinder  motor.  The  jump  spark 
method  possesses  the  advantage  of  me- 
chanical simplicity  and  the  disadvantage 
of  electrical  complication,  while  the  make 
and  break  possesses  electrical  simplicity 
and    mechanical    complication.      Either 


method  can  be  successfully  used  with 
any  of  the  regular  apparatus  for  furnish- 
ing the  electric  current — that  is,  the  bat- 
tery, dynamo,  or  magneto,  or  combina- 
tion of  dynamo  or  magneto  and  battery, 
providing  the  complete  apparatus  is  con- 
sistently designed. 

It  is  noticed  that  the  jump  spark  with 
battery  is  meeting  with  probably  the 
greater  favor  by  American  automobile 
manufacturers,  while  the  European 
builders  are  using  the  make  and  break 
spark  more  extensively  with  the  alter- 
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nating-current  magneto.  The  alternat- 
ing-current magneto  is  also  used  with 
the  jump  spark  on  a  number  of  foreign 
cars. 

Batteries  possess  the  advantage  over 
other  forms  of  current  generators,  that 
their  maximum  strength  can  be  used  for 
starting  the  engine,  but  the  disadvantage, 
that,  after  the  engine  is  running,  they 


Induction  Coil  for  Ignition  Purposls. 

grow  weaker  rapidly,  until  they  are  ex- 
hausted. Some  kinds  can  be  recharged 
to  advantage;  others  must  be  replaced 
with  a  new  battery  when  exhausted.  The 
first  cost  of  batteries  is  low,  and  their 
care  is  fairly  well  understood  by  the  av- 
erage operator.  The  fact  that  it  is  im- 
possible to  detemiine  in  any  practicable 
way  just  when  a  battery  will  become  ex- 
hausted, and  the  cost  of  maintenance,  are 
probably  its  most  objectionable  features. 

The  dry  battery,  which  is  used  most 
extensively,  is  reliablie  and  cleanly,  but  of 
short  life,  making  it  expensive  to  main- 
tain. It  will  regain  part  of  its  original 
strength,  if  allowed  to  rest  after  being 
exhausted;  but,  when  once  exhausted,  a 
new  battery  should  be  considered  a  neces- 
sity of  the  near  future. 

The  storage  battery,  in  connection  with 
the  dynamo  or  direct-current  magneto, 
forms  an  ignition  system  which  is  almost 
ideal  theoretically,  but  ofttimes  imprac- 
ticable. The  storage  battery  is  of  great 
strength  and  is  reliable  until  exhausted, 
providing  proper  care  is  taken  of  it ;  but 
unless  it  is  given  more  attention  than  is 
generally  given  such  a  small  part  of  an 
automobile,  it  will  prove  a  failure.  For 
instance,  if  it  be  charged  above  a  certain 
maximum  rate,  it  will  not  receive  a  nor- 
mal charge,  and  will  therefore  become 
exhausted  earlier  than  it  would  naturally 
do.  If  it  be  discharged  above  a  certain 
maximum  rate,  the  battery  will  not  only 
fall  short  on  its  present  charge,  but  on 


all  subsequent  ones ;  and  the  -time  of  its 
ultimate  complete  destruction  is  hastened 
by  the  excessive  discharge  rate.  If  the 
battery  has  been  allowed  to  discharge 
after  the  voltage  has  reached  a  certain 
minimum  indicated  by  the  makers  of  the 
battery,  generally  about  one  and  eight- 
tenths  volts  per  cell,  sulphating  and  its 
consequent  troubles  result.  Owing  to  the 
nature  of  automobile  work,  this  last 
abuse  is  probably  responsible  for  the  bad 
reputation  that  storage  batteries  have  ac- 
quired with  those  experienced  with  them. 
The  storage  battery  should  be  both 
charged  and  discharged  through  am- 
meters; and  the  discharge  should  be 
wa'tched  with  a  voltmeter,  not  to  mention 
tests  with  hydrometer  for  specific  grav- 
ity, etc.  It  is  not  practicable  to  observe 
these  precautions  for  ignition  purposes. 

The  dynamo  system  for  ignition,  with 
the  speed-governing  pulley,  is  theoreti- 
cally a  very  fine  ignition  system ;  and,  if 
operated  by  one  familiar  with  caring  for 
electrical  apparatus,  it  is  really  a  very 
satisfactory  method.  This  system,  how- 
ever, possesses  two  very  great  disadvan- 
tages: first,  the  dynamo  generates  a  di- 
rect current  of  low  voltage,  necessitating 
close  care  and  attention  to  be  given  the 
dynamo;  second,  the  dynamo  must  run 
at«a  constant  speed,  necessitating  the  use 
of  a  speed-governing  device,  which,  for 


Jump  Spark  Coil. 

the  service  required,  has  not  proven  al- 
together reliable.  The  dynamo  system 
will  sometimes  work  perfectly  for  a  very 
long  time,  and  then  fail  at  a  time  most 
disastrous  to  its  operator,  without  any 
apparent  reason  for  its  stubbornness. 

The  combination  of  a  comparatively 
high-voltage  direct-current  magneto  with 
a  reliable  battery  for  starting  purposes, 
forms  a  very  satisfactory  ignition  system. 
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even  in  unskilled  hands ;  but  it  possesses 
the  disadvantage  that  it  is  sometimes  im- 
possible to  find  room  for  such  a  system. 
Then,  too,  the  batteries  must  be  attended 
to  occasionally,  and  the  apparatus  should 
be  overhauled  each  season. 

The  writer  is  decidedly  prejudiced  in 
favor  of  ignition  by  means  of  the  alter- 
nating-current magneto.  The  alternat- 
ing-current magneto,  from  an  electrical 
standpoint,  is  the  simplest  electrical  gen- 
erator made.  For  ignition  purposes,  it  al- 


JuMP  Spark  Coil,  with  Vibrato.i. 

lows  of  the  most  simple,  positive  installa- 
tion in  use.  When  usecl  with  the  jump 
spark,  a  coil  without  vibrator  is  used  with 
it,  and  but  one  coil  for  single  or  multi- 
cylinder  engines.  When  used  with  the 
make  and  break  spark,  no  coil  is  used. 
Owing  to  the  very  efficient  designs  of 
these  magnetos,  they  will  furnish  a  satis- 
factory spark  at  any  speed  between  30 
and  3,000  revolutions  per  minute.  An 
alternating-current  magneto,  not  like  the 
direct-current  machine,  generates  its  cur- 
rent only  at  certain  points  in  the  revolu- 
tion of  the  armature.  It  is  evident,  then, 
that  a  magneto  of  this  type  must  be 
driven  by  the  engine  through  some  posi- 
tive mechanism,  such  as  gears,  chain,  or 
pitman  rod,  and  that  the  magneto  and 
engine  must  be  so  connected  mechanically 
that  the  spark  will  be  generated  at  the 
required  point  of  the  engine's  revolution. 
Owing  to  the  ability  of  this  magneto  to 
generate  a  large  spark  at  so  low  a  speed 
as  30  r.  p.  m.,  engines  can  be  readily 
started  from  it  with  the  magneto  driven 
at  the  same  speed  as  that  of  the  engine, 
at  which  speed  it  is  usually  driven.  The 
magnetos  now  in  use  generate  two  sparks 


for  every  revolution  of  the  armature. 
The  above,  it  is  obvious,  would  be  the 
proper  speed  for  four-cylinder  engines. 
If  eight  cylinders  are  to  be  fired  from  one 
magneto,  the  magnetos  are  run  twice  as 
fast  as  the  engine  shaft. 

The  magneto  alternator,  when  used 
with  either  make  and  break  or  jump 
spark,  permits  of  the  ordinary  spark 
timing,  except  that  the  timing  mechanism 
for  the  jump  spark  is  very  greatly  sim- 
plified. Since  the  spark  is  generated  at 
certain  points  in  the  revolution  of  the 
armature  of  the  magneto,  it  is  necessary, 
in  order  to  change  the  time,  only  to 
change  the  relation  of  the  armature  to 
the  engine  crank;  and  this  is  accom- 
plished by  a  simple  construction  made 
a  part  of  the  magneto.      Probably  the 


Vertical  Magnkto. 

greatest  advantage  in  the  magneto  al- 
ternator system  of  ignition,  lies  in  its 
simple  and  positive  construction.  The 
magneto,  not  having  either  commutator 
or  collector  rings  and  brushes,  conducts 
its  current  through  the  simple  .bronze 
bearings  of  the  machine,  which  are  oiled 
in  the  usual  manner.  There  are  no  ad- 
justments, and  oil  and  dirt  cannot  dam- 
age the  apparatus. — Frank  Remy  in 
Automobile  Reznew. 
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The  Forgery  of  Antiques 

Hov/  European  Dealers  Take  Advantage  of  the  Collector 


By  GUSTAVUS  MURRAY 


^^^^r"^HE  CRAZE  for  collecting  any- 
^^^1         thing  old  has  swept  Europe  clean 
\  w  J         of  antiques.     The   moment  the 
American  tourist  makes  an  in- 
quiry for  antiques,  the  modern  Italian 
looks  upon  him  as  a  bird  to  be  picked. 
He  knows  there  are  no  antiques  left.    He 
remembers  his  father  selling  at  a  good 
price   their   carved    chest,   brassware,   a 
madonna,  and  even  the  household  pot- 


FoRGED  Ribbon-Backed  Chippendale  Chair. 

tery.  At  first  the  Italians  told  the  tour- 
ists there  were  no  antiques  left;  but, 
finding  the  truth  of  no  avail,  and  being  an 
obliging  people,  they  invented  a  new  in- 
dustry— the  counterfeiting  of  antiques — 
which  has  to-day  become  almost  a  fine 
art. 

An  English  gentleman  of  many  years' 
residence  in  Italy,  says:  "I  have  stood 
in  more  than  one  sculptor's  studio,  both 


in  Florence  and  in  Carrara,  and  seen 
*age'  given  to  marble  by  a  newly  discov- 
ered process  which  in  twelve  hours  will 
give  to  a  statue  500  times  its  true  value. 
One  sculptor,  in  whose  studio  fifty  men 
were  hard  at  work  making  antiques,  in- 
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Bowl  with  Cover. 
Imitation  of  Imari  Porcelain. 

formed  me  that  the  greater  part  of  his 
output  was  shipped  to  an  agent  in  New 
York,  who  judiciously  distributed  it  to 
dealers  all  over  America."  So  clever  is 
this  mode  of  giving  age,  that  the  com- 
bination of  acids  applied  is  absorbed  by 
the  marble  and  turns  it  yellow  right 
through,  so  that  even  experts  can  be  de- 
ceived by  those  ingenious  imitations  of 
Michael  Angelo,  Donatello,  and  other 
celebrated  sculptors. 

At  Athens  there  is  a  factory  busy  all 
the  year  round  turning  out  by  the  score 
"ancient"  Tanagra  terra-cottas.  One  of 
these  imitations  will  be  sold  for  fifteen 
hundred  dollars  when  fifteen  dollars  is 
every  penny  it  is  worth. 

When  old  silver  became  the  fashion- 
able craze,  the  little  stores  on  the  Ponte 
Vcccheio  contained  many  genuine  chal- 
ices, goblets,  sugar  basins,  and  the  like 
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To-day  these  stores  are  well  stocked  with 
so-called  ancient  silverware,  but  not  a 
single  piece  is  genuine.  There  are  fac- 
tories in  Holland  that  turn  out  old  silver- 
ware by  the  hundred  pieces.    They  take 


In  spite  of  all  the  care  taken  by  col- 
lectors, a  gentleman  employed  in  a  Euro- 
pean museum  gave  his  opinion  that 
twenty-five  per  cent  of  all  the  antiques 
in  private  collections  were  forgeries.  To 
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AN  IMITATION  SHERATON  SIDEBOARD. 


a  genuine  piece — say  a  fine  old  goblet — 
and  produce  exact  copies.  By  a  chemical 
process  they  give  them  an  appearance  of 
age  that  would  deceive  the  eyes  of  an 
expert.  For  years  there  has  been  an  in- 
creasing demand  by  collectors  for 
mediaeval  armor  and  arms.  In  a  back 
street  of  a  prosperous  Italian  city  is  the 
workshop  of  a  man  who  is  a  genius  at 
manufacturing  every  conceivable  kind  of 
armor,  from  breastplates  to  gauntlets, 
from  halberds  to  swords  and  daggers,  all 
stamped  with  the  monograms  of  some 
famous  Spanish  or  Italian  armorer. 

The  steel  is  treated  with  acids;  the 
bronze  hilts  of  swords  are  dipped  in 
some  kind  of  solution  to  give  the  appear- 
ance of  age  and  use ;  then  the  pieces  are 
placed  in  boxes  of  damp  earth  to  induce 
rust ;  and  in  a  week  or  two  they  are  ready 
to  be  sold  to  the  dealers  at  so  much  a 
dozen. 


such  an  extent  is  this  counterfeiting  car- 
ried on  that  after  a  Russian  nobleman 
had  spent  twenty-five  thousand  dollars  in 


Forged  Candelabra  or  the  17th  Century. 

forming  a  collection  of  cameos,  so  many 
when  carefully  examined  proved  to  be 
forgeries,  that,  despairing  of  separating 
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the  false  from  the  true,  he  sold  the  entire 
collection  for  what  it  would  bring. 

In  Manchester,  England,  a  large  num- 
ber of  men  are  employed  in  making  old 
furniture.  The  large  majority  of  the 
supposedly  genuine  Sheraton,  Chippen- 
dale, and  Happlewhite  sold  in  London, 
each  with  a  certified  pedigree  that  runs 
back  to  the  middle  of  the  eighteenth  cen- 
tury, are  probably  not  more  than  three 
months  from  the  factory.  A  dealer  de- 
scribed the  making  of  a  sixteenth  cen- 
tury chair  in  these  words:  "You  make 
the  chair  to  pattern,  soak  it  in  a  certain 
fluid,  then  shoot  a  few  rounds  of  small 
shot  into  it,  to  give  it  a  worm-eaten  ap- 
pearance, and  there  you  are !" 

Grecian  terra-cottas,  Louis  Seize, 
Queen  Anne  furniture,  Tanagra  statu- 
ettes, Egyptian  pottery,  ancient  brasses, 
pictures,  armor,  arms — in  fact,  you  have 


only  to  say  what  particular  antique  you 
want,  and  the  London,  Paris,  or  Italian 
dealer  will  in  a  week's  time  secure  it  and 
supply  gratis  an  unimpeachable  history, 
sworn  to  by  the  descendant  of  six  gen- 
erations. 

Sacred  scarabs,  little  Egyptian  charms, 
are  manufactured  by  a  Connecticut  firm. 
They  are  carved  and  chipped  by  machin- 
ery, colored  in  bulk,  made  to  simulate 
age,  and  shipped  in  casks  to  the  Moslem 
dealers  in  Cairo.  The  Arabian  guides 
are  the  chief  buyers,  many  of  them  being 
adepts  at  "salting'*  the  sands  at  the  base 
of  the  pyramids  or  about  the  sacred 
temples,  where  they  artfully  discover 
these  scarabs  before  the  very  eyes  of  tiie 
Yankee  tourist,  and  sell  him,  for  an 
American  dollar,  an  article  manufactured 
at  a  cost  of  less  than  a  cent,  perhaps 
within  a  stone's  throw  of  his  own  home. 
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The  Worth  of  a  Patent 


AS  SOON  AS  the  average  man  ob- 
tains a  patent  upon  any  device,  he 
considers  that  his  fortune  is 
made,  and  that  he  has  only  to 
let  people  know  what  he  has  done  and 
where  he  lives  to  be  overwhelmed  with 
oflFers  for  it  at  his  own  price.  The  facts 
are  that  a  patent  is  no  more  and  no  less 
than  documentary  evidence  that  the 
holder  of  it  is  entitled  to  its  exclusive  use. 
If  he  does  not  wish  to  use  it,  and  will  not 
sell  it  at  a  reasonable  price,  the  inventor 
holds  a  piece  of  paper  only,  which  de- 
teriorates rapidly  from  the  competition 
of  other  inventors  in  the  same  field. 
What  is  a  reasonable  price  for  an  inven- 
tion, depends  wholly  upon  circumstances 
and  conditions.  If  it  relates  to  an  article 
that  will  have  only  a  moderate  sale,  a 
very  moderate  sum  is  all  that  can  be 
expected,  if,  indeed,  a  manufacturer  be 
found  who  desires  to  take  the  matter  up. 


Inventors,  however,  are  often  without  ex- 
perience or  knowledge  in  regard  to  the 
business  side  of  the  question  and  the  dif- 
ficulties which  attend  the  introduction 
and  marketing  of  even  a  meritorious 
article.  Before  a  patent  can  make  re- 
turns to  any  one,  much  time  and  money 
must  be  put  into  it,  and  all  this  is  to  be 
recovered  before  the  investor  can  recoup 
himself  for  his  outlay,  to  say  nothing  of 
making  money  on  the  venture.  The 
large  sums  said  to  be  paid  for  patents 
that  are  not  remarkable  for  novelty, 
being  mere  improvements  upon  existing 
machines  or  relating  to  some  unimportant 
article,  arc  mostly  fiction.  Inventors  are 
apt  to  have  an  exaggerated  idea  of  the 
value  of  their  patents,  and  to  think  that 
they  should  receive  for  their  patent  what 
it  may  be  worth  after  all  the  work  re- 
quired has  been  done  and  the  demand  has 
been  created. 
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C  Occasionally  a  man  who  runs  for  an  office 
wins  in  a  walk. 

C  A  brick  manufacturer  needs  the  earth  in 
his  business. 

C  Some   society   women    have    better   clothes 

than  manners. 

C  H  a  man  makes  no  enemies,  he  has  but  few 

friends. 

C  Intellectuality  is  the  cause  of  baldness.  So 
says  a  baldheaded  scientist. 

C  A  thousand-dollar  boy  with  a  ten-thousand- 
dollar  education  is  over-capitalized. 

C  Don't  get  gay.  It  is  easier  to  keep  the  lid 
on  than  it  is  to  put  it  back  on  again. 

C  The  next  time  Russia  wants  a  war  loan,  she 
might  apply  to  the  St.  Louis  hotel  men. 

C  The  trouble  with  many  a  young  man  is  that 
he  spends  his  fortune  before  he  makes  it. 

C  Sometimes  a  man  loses  his  job  because  he 
doesn't  know  enough,  and  sometimes  because 
he  knows  too  much. 

C  People  often  make  the  excuse  that  they 
have  bad  memories,  when  the  truth  is,  they 
are  too  slovenly  to  use  their  brains. 

C  One  of  the  greatest  mistakes  that  a  man 
can  make  is  to  sit  down  at  a  desk  and  worry 
himself  sick  over  business  and  then  call  it  a 
day's  work. 


C  A  wise  girl  is  known  by  the  company  she 
doesn't  keep. 

C  Habit  may  be  a  man's  best  friend  or  his 
worst  enemy. 

C  Expert  testimony  depends  upon  who  em- 
ploys the  expert. 

C  Nearly  all  commuters  imagine  Hades  is  a 
suburb  of  Heaven. 

C  A  gentleman  is  a  man  who  agrees  with 
you;  a  crank  is  one  who  doesn't. 

C  Love  is  a  serious  matter  the  first  time  a 
young  man  bumps  into  it. 

C  If  the  average  girl  doesn't  play  the  harp 
in  the  next  world  any  better  than  she  plays  the 
piano  in  this,  there's  going  to  be  trouble. 

C  If  people  would  only  give  as  much  thought 
to  governing  themselves  as  they  do  to  the 
government  of  the  nation,  the  welfare  of  all 
would  be  assured. 


Our  Commercial  Ad- 
vance 

TTHE  YEAR  ENDING  JUNE  30, 
*  1904,  marks  the  best  all-round  busi- 
ness year  in  the  history  of  the  United 
States.  The  exports  of  American  manu- 
factures were  larger  than  in  any  preced- 
ing year,  and  the  exports  of  domestic 
products  exceeded  those  of  any  other 
country.  This,  in  a  single  sentence,  is 
the  record  of  the  year's  commerce  just 
announced  by  the  Department  of  Com- 
merce and  Labor  through  the  Bureau  of 
Statistics. 

The  United  Kingdom  is,  next  to  the 
United  States,  the  world's  largest  ex- 
porter of  domestic  products,  and,  until 
within  recent  years,  surpassed  the  United 
States  in  its  total.  During  the  past  few 
years,  however,  the  United  States  has 
rapidly  gained  upon  and  finally  overtaken 
the  United  Kingdom  in  the  race  for  su- 
premacy as  an  exporter  of  domestic  prod- 
ucts, 

TKe  Electrifying  Proc- 
ess 

nrilE  RECENT  DELIVERY  to  the 
■■■  New  York  Central  Railroad  of  sev- 
eral 85-ton  electric  locomotives  capa- 
ble of  hauling  heavy  trains  at  the  rate  of 
75  miles  an  hour,  for  use  on  the  44-mile 
run  between  Croton  and  the  Grand  Cen- 
tral station  in  New  York  City,  is  the 
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practical  answer  to  the  old-time  objec- 
tion that  the  electric  system  was  too 
costly,  and  the  perfection  of  the  electric 
locomotive  too  remote,  to  constitute  a 
practical  commercial  issue.  Taken  in 
conjunction  with  the  proposed  electric 
equipment  of  the  leased  South  Sliore 
line,  which  parallels  the  New  York  Cen- 
tral to  Buffalo,  and  the  proposed  creation 
of  a  gigantic  system  of  trolley  transporta- 
tion throughout  the  State  by  the  absorp- 
tion of  all  electric  roads  that  interfere 
with  local  traffic,  in  order  to  make  them 
feeders  of  the  main  line — ^an  absorption 
already  far  advanced — this  incident  calls 
attention  to  one  of  the  most  significant 
developments  of  our  industrial  life  to- 
day. 

All  over  the  more  populous  parts  of 
this  continent,  the  "electrifying"  process 
has,  during  the  past  five  or  six  years, 
been  working  a  revolution  in  the  rela- 
tions of  men  to  one  another.  First  Ohio, 
then  Indiana,  then  Illinois  and  Iowa,  and 
now  New  York,  have  been  paralleling 
their  railroads  with  trolley  lines.  In  the 
Middle  States,  perhaps,  are  found  the 
largest  contiguous  reaches  of  fertile  soil 
in  the  world,  which  not  only  yield  rich 
crops  at  small  cost  of  cultivation,  but 
which  are  almost  all  underlain  by  coal  or 
petroleum  within  easy  reach ;  and  no- 
where are  there  fewer  obstacles  to  line 
construction  than  on  those  prairies — 
either  in  the  way  of  physical  difficulties, 
or  of  indisposition  to  grant  a  right  of  way 
on  the  part  of  the  intelligent  farming 
communities  who  will  be  served.  In  all 
cases  these  lines  have  developed,  almost 
from  the  start,  a'  paying  business  which 
grows  from  year  to  year  at  a  surprising 
rate ;  and — a  feature  even  more  remark- 
able— the  traffic  on  the  steam  lines  has 
also  increased.  The  trolleys,  running  at 
brief  intervals  from  point  to  point,  and 
starting  from  the  heart  of  the  cities  and 
towns,  have  simply  created  their  own 
business  and  set  people  moving  about 
who  otherwise  would  have  remained  as 
inert  as  the  proverbial  snail. 

As  these  electric  lines  become  con- 
nected endwise  in  longer  and  longer 
stretches,  flouting  the  railroads  every- 
where, it  is  not  to  be  wondered  at  if  the 
steam  companies  should  wish  to  have 
them  as  feeders,  rather  than  as  competi- 


tors, which,  up  to  distances  of  40  miles 
or  so,  they  certainly  are.  Thus  the  ab- 
sorption movement  is  bound  to  continue, 
and  we  may  look  for  more  and  more 
consolidation  until  the  time  comes, 
prophesied  by  the  late  Jay  Gould,  when 
we  shall  be  face  to  face  with  the  problem 
whether  the  railways  shall  run  the  gov- 
ernment, or  the  government  shall  have 
to  run  the  railways.  The  issues  are 
serious,  but  not  beyond  the  power  of  the 
American  public  to  work  out  an  intelli- 
gent solution. 


Need  of  a  Parcel  Post 

IN  GERMANY  a  package  weighing 
*-  four  pounds  may  be  sent  by  mail  to 
any  part  of  the  country  for  a  postage  of 
four  cents.  To  mail  a  similar  package 
in  the  United  States  would  cost  64  cents. 
A  parcel  may  be  mailed  from  England 
to  Canada  for  three-quarters  the  postage 
it  would  cost  to  send  the  same  parcel  a 
dozen  miles  in  this  country. 

One  of  our  greatest  public  needs  is  a 
parcel  post.  Education  in  Business,  in 
discussing  the  subject  says:  "The  im- 
mense advantages  of  the  parcel  post  sys- 
tem— to  which  any  well-informed  trav- 
eler will  bear  witness — are  being  denied 
us  because  of  the  power  of  the  great  pri- 
vate corporations,  the  Express  Compa- 
nies, in  our  legislative  halls. 

Amalc^amated 

c<\T7HEN  ROGUES  fall  out,  the  devil 
^  is  to  pay."  But  then,  it  almost 
seems,  as  Mr.  Bamum  once  said,  that 
the  American  people  "like  to  be  hum- 
bugged," and  it  is  an  admitted  fact  that 
substantial  and  meritorious  enterprises 
will  often  "go  begging"  for  the  sinews  of 
strength,  while  the  wildest  of  wildcat 
schemes — provided  only  they  hold  out 
the  promise  of  "easy  money"  and  "big 
money" — have  little  difficulty  in  imposing 
themselves  upon  a  confiding  public. 

Mr.  Lawson's  alleged  "inside"  history 
of  the  Amalgamated  Copper  deal,  to 
which  he  was  himself  a  party,  is — if  it 
be  not  to  be  taken  with  a  grain  of  salt — 
merely  one  more  eye-opener  to  the  meth- 
ods of  stock  manipulation  which  in  recent 
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years  have  made  serious  inroads  upon  the 
hard-earned  funds  of  small  and  sorrow- 
ful investors.  It  is  a  common  thing  for 
stocks,  based  on  properties  of  relatively 
small  or  even  of  no  value,  to  be  offered 
to  the  public  as  safe  and  profitable  in- 
vestments, and  to  be  sold  at  enormous 
profit  for  the  promoters  at  the  expense 
of  the  sanguine  investor  who  is  allured 
by  the  Midas  touch  of  the  "most  honor- 
able men'*  on  the  directorate.  This 
method  of  getting  other  people's  money 
is  more  respectable  than  asking  them  for 
it  on  a  dark  night  at  a  pistol's  point.  It 
is  also  far  safer,  for  it  seems  to  be  cov- 
ered within  the  law.  But  docs  it  not  seem 
rather  anomalous  to  send  to  jail  a  "bunco 
steerer"  for  selling  a  gilded  brick  to  an 
unsophisticated  rustic,  while  another  who 
sells  a  fellow  a  finely  engraved  certificate, 
of  exactly  similar  value,  should  be  merely 
expected  to  give  a  small  fraction  of  his 
gains  to  philanthropic  purposes  ? 

Neither  business  reaction,  nor  tight 
money,  nor  politics  will  explain  the  per- 
sistent stubbornness  of  the  people  in  re- 
fusing to  flock  back  to  the  stock  market. 
They  have  seen  the  long  list  of  receiver- 
ships with  their  unsavory  revelations,  re- 
duced dividends,  and  unexplained  slumps 
in  stocks  of  other  companies,  and  natur- 
ally look  askance  at  all  stocks  with  which 
the  names  of  the  manipulating  "Na- 
poleons" of  finance,  however  exalted  and 
pious,  are  associated.  They  suspect  that 
the  gambling  is  going  on  with  loaded 
dice,  and  will  invest  only  when  they  have 
a  tip  that  the  dice  are  loaded  on  their 
side.  The  whole  business  thus  becomes 
immoral. 

A  greater  man  than  Mr.  Lawson  once 
sang  of  the  "damned  lust  for  gold ;"  the 
".Story  of  Amalgamated*'  is  the  solo  ob- 
ligato  of  the  financial  chorus. 

A  New  Cure  foar  Isii&em* 
peraiiice 

AT  THE  OPTICIANS'  CONVEN- 
'**'  TION  held  recently  in  Milwaukee, 
Wisconsin,  Dr.  Prentice  of  Chicago,  in 
a  paper  read  before  the  delegates,  stated 
that  in  properly  fitted  eyeglasses  lay  a 
possible  cure  for  alcoholism.  This  state- 
ment is  based  on  observations  to  the  ef- 


fect that  the  craving  for  alcoholic  stimu- 
lants is  caused  mainly  by  a  derange- 
ment of  the  intimate  and  delicate  rela- 
tions of  the  optic  nerve  to  the  system. 

Of  course  it  is  only  natural  to  smile  at 
such  an  idea,  and  whisper  softly  "crank." 
In  vieAv  of  the  fact,  however,  that  medical 
specialists  often  put  eyeglasses  on  their 
patients  to  cure  headaches  and  nervous 
dyspepsia,  it  would  seem  well  to  reserve 
our  decision.  An  editorial  discussing 
Dr.  Prentice's  paper,  says:  "If  we  once 
concede  that  a  failure  of  the  eyes  to 
'focus'  properly  upon  an  object  produces 
a  nervous  irritation  which  in  turn  pro- 
duces an  abnormal  appetite,  and  that  the 
patient  acquires  the  habit  of  trying  to 
satisfy  this  appetite  with  alcoholic  stimu- 
lants, is  it  unreasonable  to  assume  that  a 
correction  of  the  ocular  difliculty  would 
restore  natural  conditions?" 

We  look  forward  with  much  interest 
to  the  discussion  of  Dr.  Prentice's  paper 
in  the  scientific  journals. 

Wireless  TelegrapK^r 
and  Exploration 

lyfARCONI,  in  discussing  the  progress 
^^*  of  wireless  telegraphy,  calls  atten- 
tion to  Its  value  in  exploration.  It  will 
not  be  necessary  in  the  future  for  arctic 
explorers  to  die  from  starvation  because 
they  are  lost  from  civilization.  By  means 
of  wireless  telegraphy  it  will  be  very  easy 
for  an  exploring  party  to  keep  in  daily 
communication  with  their  home  people. 
Hereafter  every  arctic  expedition,  prob- 
ably, will  be  equipped  with  a  wireless 
telegraphic  outfit.  The  explorer  can  tell 
his  friends  at  just  what  point  he  stands. 
If  he  is  in  need  of  supplies  he  can  direct 
how  these  shall  be  forwarded  to  him  and 
of  what  they  shall  consist,  and  he  can 
direct  his  rescuers  how  to  reach  him. 

All  that  applies  to  the  arctic  explorer 
applies  with  equal  truth  to  the  explorer  in 
the  jungles  in  the  interior  of  Africa  and 
Australia.  Had  the  wireless  telegraph 
been  invented  in  Dr.  Livingstone's  time, 
it  would  not  have  been  necessary  to  send 
Henry  M.  Stanley  to  Lake  Tanganyika 
to  find  him.  He  would  have  been  able 
to  wire  for  help  when  he  first  fell  a  vic- 
tim to  the  jungle  fever. 
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How  to  Make  Electrotypes 


By  S.  R.  BOTTONE 


THE  ENTHUSIASTIC  AMA- 
TEUR who  has  succeeded  in 
producing  some  of  the  beauti- 
fully artistic  work  of  which  the 
lathe  is  capable,  or  who  has  in  his  pos- 
session a  coin  or  medallion  from  which 
he  requires  to  take  a  duplicate,  will  be 
pleased,  and  agreeably  surprised,  by  the 
charming  results  that  can  be  obtained  by 
reproducing  these  in  copper,  by  electro- 
deposition.  The  process  is  at  once  simple 
and  inexpensive,  and,  by  a  little  modifica- 
tion, can  be  used  to  give  reproductions 
either  precisely  similar  to  the  original,  or 
ones  in  which  the  reliefs  and  depressions 
are  reversed.  As  the  latter,  in  orna- 
mental turned  work,  are  very  effective, 
we  shall  describe  the  method  of  obtaining 
these  first. 

Reversed  Duplicates 
The  operator  will  provide  himself  with 
two  or  three  good  "dry  cells."  A  con- 
venient size  measures  6  in.  by  2  in.  He 
will  also  require  a  saturated  solution  of 
sulphate  of  copper  (blue  vitriol),  which 
he  can  make  by  pouring  one  quart  of 
boiling  water  on  one  pound  of  sulphate 
of  copper,  stirring  frequently  with  a  stick 
or  glass  rod  until  cold.  The  solution 
should  be  made  up  in  a  glazed  earthen 
vessel.  When  quite  cold,  about  one  and 
a-half  fluid  ounces  of  oil  of  vitriol  should 
be  added  to  tlie  blue  fluid,  in  a  fine 
stream,  with  constant  stirring.  The  ad- 
dition of  the  oil  of  vitriol  will  cause  the 
solution  to  get  hot.  It  must  be  allowed 
to  cool,  when  it  may  be  placed  in  a  stop- 
pered bottle,  ready  for  use.  Several 
discs  of  thin  sheet  copper  (about  1-16  in. 
thick)  of  varying  diameters,  according 
to  the  size  of  the  work  to  be  reproduced, 
will  also  be  needed;  and  to  the  edge  of 
each  of  these  (which  are  called 
"anodes")  is  to  be  attached  a  wire  by 
drilling  a  little  hole  near  the  edge  of  the 
disc,  and  inserting  therein  one  end  of  a 
lo-in.  length  of  No.  16  copper  wire,  and 
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burring  it  over  the  plate  by  hammering. 
This  makes  good  contact,  without  solder- 
ing, which  is  to  be  avoided.  The  next 
requisite  is  a  rather  deep,  flat-bottomed, 
circular,  well-glazed,  earthenware  dish. 
A  soup-plate  will  answer  very  well,  un- 
less the  objects  to  be  copied  are  very 
large,  in  which  case  one  of  the  square 
white  earthen  dishes  used  by  photog- 
raphers wherein  to  wash  their  prints  may 
be  used.  Two  or  three  yards  of  No.  18 
or  No.  20  bare  copper  wire  will  also  be 
required  for  the  purpose  of  connecting 
up  the  wooden  ornamental  turned  work 
to  the  negative  pole  of  the  dry  cell. 

r>eing  provided  with  the  above  neces- 
saries, the  operator  selects  the  turned 
work  which  he  desires  to  reproduce  in 
copper,  and  brushes  over  the  worked  sur- 
face with  a  paste  made  of  good  fine 
plumbago  (black  lead)  and  a  little  water. 
The  brush  made  use  of  must  not  be  so 
hard  as  to  mark  or  in  any  wise  deface 
the  delicate  tracery  of  the  original ;  but, 
on  the  other  hand,  it  must  be  sufficiently 
firm  to  enable  the  operator  to  get  up  a 
brilliant,  metallic-looking  surface  like 
that  of  a  well-polished  stove.  For  con- 
venience of  future  reference  we  shall  call 
this  blackleaded  surface  the  "front"  of 
the  mould  (technically  termed  the 
*'cathode").  The  purpose  of  performing 
this  operation  is  to  render  the  wood, 
which  would  not  otherwise  conduct  elec- 
tricity, conductive  on  this  surface.  It 
must  be  borne  in  mind  that  wherever  the 
black  lead  has  been  applied,  there  will  the 
copper  be  deposited.  Hence  to  prevent 
waste  of  battery  power,  copper,  and  time, 
care  must  be  taken  not  to  carry  the  black- 
leading  too  far  up  the  sides  of  the  work. 
A  little  way  up,  it  must  reach,  so  as  to 
enable  good  contact  to  be  made  with  the 
wire,  which  will  afterwards  serve  to  con- 
nect the  work  to  the  negative  pole  of  the 
dry  cell.  The  best  way  to  effect  this  is 
to  take  a  strip  of  paper,  and  roll  it  tightly 
round  the  sides  of  the  work,  leaving 
about  5 4  in.  bare  all  round  near  the  front 
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of  the  mould.  Holding  this  tightly  in 
the  left  hand,  it  will  be  easy  to  blacklead 
and  polish  the  edge  as  well  as  the  front 
without  encroaching  too  far  up  the  sides. 
When  this  has  been  satisfactorily  ef- 
fected, the  paper  strip,  which  served  as  a 
guard,  can  be  removed.  Now,  taking  a 
piece  of  the  No.  i8  or  No.  20  bare  cop- 
per, and  gripping  one  end  in  the  vice,  he 
will  wind  it  two  or  three  times  round 
the  blackleaded  edge  of  the  work,  so  as 
to  grip  it  firmly  and  make  good  electrical 
contact  with  the  black  lead  under  it.  The 
extremities  of  this  wire  are  brought  to- 
gether and  twisted  tightly,  so  that  the 
coils  may  not  loosen.  The  wire  should 
now  be  cut  off  at  a  distance  of  about  10 
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D,  Dry  CpII;   P,  Wire  to  Positive  Terminal;    N.  Wire  to 

Necative  Terminal ;  M,  Mould  or  Cathode: 

A.  Anode;  O.  Dish. 


in.  from  the  work,  and  bent  upwards  at 
right  angles  to  the  front  of  the  mould. 
An  anode  is  now  selected,  having 
a  diameter  as  nearly  as  possible 
that  of  the  front  of  the  mould. 
(This  wire,  so  far  as  it  will  be 
immersed  in  the  copper  sulphate  solution, 
must  be  painted  over  with  a  little  Bruns- 
wick black,  otherwise  it  will  be  eaten 
through  by  the  solution.)  The  other  end 
of  this  wire  must  then  be  clamped  under 
the  terminal  affixed  to  the  carbon  (or 
positive)  pole  of  the  dry  cell,  and  then 
bent  twice  at  right  angles  in  such  a  man- 
ner that  the  anode  can  lie  flat  at  the  bot- 
tom of  the  dish,  which  must  be  placed 
near  the  dry  cell.  The  dish  should  now 
be  filled  to  a  height  of  about  i  to  i  J4  *"• 
from  the  bottom,  with  the  copper  sulph- 
ate solution  prepared  as  directed.  The 
work  to  be  copied  is  now  attached,  by 
its  slinging  wire,  to  the  zinc  (or  nega- 
tive) pole  of  the  dry  cell,  and  the  wire 


so  bent  that  the  front  of  the  mould  is 
immersed  in  the  solution  as  far  as  the 
wire  binding  extends,  or,  say,  for  a 
depth  of  about  34  in-  The  work  should 
lie  perfectly  horizontal,  facing,  but  not 
touching,  the  anode,  at  a  distance  of 
about  ^  in.  to  i  in.  from  its  surface.  In 
immersing  the  mould,  care  must  be  taken 
to  avoid  air  bubbles,  and  this  can  be  done 
by  letting  down  the  front  of  the  mould, 
somewhat  tilted,  so  as  to  allow  any  air 
bubbles  to  escape;  the  wire  can  after- 
wards be  straightened  to  cause  it  to  lie 
horizontally.  Great  care  must  be  taken 
that  good  metallic  contact  is  made  be- 
tween the  two  wires  and  their  respective 
dry-cell  terminals;  and  also  that  no 
chance  contact  occurs,  either  between 
these  two  wires  on  the  one  hand,  or 
between  the  mould  and  the  anode  on  the 
other.  After  thus  connecting  up,  the 
front  of  the  mould  should  be  allowed 
to  remain  in  the  solution  for  about  fif- 
teen minutes.  It  should  then  be  ex- 
amined in  order  to  judge  of  the  success 
of  the  work. 

If  the  binding  wire  shows  that  it  has 
received  a  rosy-pink  deposit,  beginning 
to  extend  to  the  edge  and  creeping  round 
to  the  front  of  the  mould,  all  is  going 
well — the  current  is  of  the  right 
strength;  and  if  the  mould  be  carefully 
replaced  in  the  solution,  the  terminal  con- 
tacts being  maintained  tight  and  good, 
it  will  be  found  that  after  ten  or  twelve 
hours'  immersion  the  entire  surface  of 
the  mould  will  have  received  a  delicate 
coating  of  copper.  To  get  a  layer  i-t6 
in.  thick  it  may  be  needful  to  continue 
the  operation  for  three  or  even  four  days, 
or  even  to  replace  the  dry  cell  by  a  fresh 
one,  according  to  the  size  of  the  mould. 
But  if,  on  examination,  it  is  found  that 
the  surface  of  the  binding  wire  and  of 
the  front  of  the  mould  are  coated  with 
a  ruddy  brownish  mud,  tending  to  fall 
to  the  bottom  of  the  dish,  and  especially 
if  bubbles  of  gas  form  on  and  round 
about  the  mould,  it  is  a  sign  that  the 
current  is  too  strong.  In  this  case  it  will 
be  necessary  to  remove  the  anode  farther 
away  from  the  front  of  the  work,  or  even 
to  insert  a  "resistance"  in  the  shape  of 
a  foot  or  two  of  No.  36  iron  wire  be- 
tween the  anode  and  the  carbon  terminal 
of  the  dry  cell.     When  it  is  considered 
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that  the  copper  deposited  has  attained 
sufficient  thickness,  the  mould  should  be 
removed  from  the  sulphate  of  copper 
solution,  the  wire  detached  from  the  dry 
cell,  and  the  mould  washed  for  some  time 
in  a  stream  of  running  water;  after 
which  it  should  be  slung  up  by  its  wire 
to  dry  thoroughly  in  a  warm  place. 
When  the  work  is  quite  dry,  the  binding 
wire  is  untwisted,  and  the  wire  carefully 
unwound  from  round  the  edge  of  the 
work.  If  the  copper  deposit  is  very  thick 
at  these  points  it  will  be  advisable  to  file 
it  down  cautiously  all  round,  so  as  to 
avoid  breaking  away  any  of  the  copper 
deposited  on  the  front.  Having  thus  filed 
away  any  copper  that  may  have  extended 
round  the  edges  of  the  work,  the  front 
of  the  mould  should  be  held  for  a  few 
seconds  before  a  clear  fire  so  as  to  warm 
the  copper  coating.  This  will  cause  it 
to  expand  slightly,  after  which,  by  cau- 
tiously pushing  with  the  fingers  from  the 
back  of  the  mould,  the  copper  coating  or 
"electrotype"  can  easily  be  detached.  It 
may  then  be  washed  and  brushed  up  with 
a  soft  nail-brush  and  soap  and  water, 
dried  and  mounted  on  velvet ;  or  it  may 
be  "bronzed"  with  blacklead,  or  lac- 
quered, if  it  is  desired  to  preserve  the 
beautiful  surface  it  presents  when  first 
detached  from  the  mould.  The  work  or 
mould,  if  soiled  with  blacklead,  may  be 
cleaned  with  a  soft  tooth-brush  moistened 
with  benzine.  It  may  be  necessary  after 
this  to  brush  up  with  soap  and  water, 
using  a  fresh,  clean  brush. 

Facsimile  Duplicates 

When  it  is  desired  to  produce  a  fac- 
simile of  the  article  to  be  copied,  a  trifling 


modification  must  be  made  in  the  man- 
ipulation. This  consists  essentially  in 
preparing,  first,  a  wax  mould  or  cast 
from  the  original,  from  which  mould  the 
copper  electrotype  is  produced.  To  this 
end,  take  a  strip  of  paper  long  enough 
to  make  four  or  five  turns  round  the  sides 
of  the  object  to  be  copied.  This  must  be 
bound  round  the  edge  so  as  to  extend 
up  above  the  face  of  the  work  to  a  height 
of  nearly  half  an  inch,  and  tied  tightly 
round  the  sides.  The  whole  should  now 
be  laid  on  a  flat  table,  face  upwards.  Suf- 
ficient good  beeswax  to  cover  the  face 
of  the  work  to  a  depth  of  about  y%  in. 
is  now  melted  in  a  perfectly  clean  pipkin 
or  ladle.  The  surface  of  the  work  and 
the  inside  of  the  paper  binder  are  now 
heavily  breathed  upon,  so  as  to  prevent 
the  wax  adhering,  when  the  melted  wax 
is  immediately  poured  in  to  a  depth,  as 
we  have  said,  of  about  ^  in.  The  mould 
should  now  be  allowed  to  stand  for  an  • 
hour  or  two  to  set  and  harden  thor- 
oughly. The  paper  binder  is  then  re- 
moved, the  wax  mould  pulled  off,  three 
or  four  turns  of  No.  20  wire  bound  round 
the  edge,  and  the  surface  and  edge  of 
the  mould  carefully  blackleaded  with  a 
very  soft  camel-hair  brush.  It  will  not  be 
advisable  to  wet  the  blacklead  ;  but,  using 
fine  powder,  breathing  on  the  mould  will 
suffice  to  render  the  surface  sufficiently 
adhesive  to  take  a  good  polish.  The 
blackleaded  mould  is  now  to  be  treated 
precisely  as  recommended  for  the  re- 
versed facsimile.  In  the  accompanying 
diagram  are  shown  sectionally  the  proper 
position  and  connections  of  dry  cell,  wire 
to  anode,  depositing  dish,  mould,  and 
wire  from  mould  to  negative  pole  of  cell. 
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The  Rebuilding  of  Baltimore 

THE  WORK  OF  REPAIRING 
some  of  the  office  buildings 
which  were  damaged  in  the  fire 
in  Baltimore  in  February  last, 
has  begun.  The  structures  referred  to 
were  of  the  class  ordinarily  termed 
"fireproof."  The  reports  of  experts  em- 
ployed by  the  insurance  companies  to 
appraise  the  damages,  showed  that  in 
most  of  the  buildings  the  principal  col- 
umns and  girders  composing  the  skele- 
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Union  Trust  Building.  Baltimore,  Md. 
Located  in  the  Recent  Fire  Zone. 

tons  were  practically  unharmed.  In  the 
majority  of  cases,  however,  the  exterior 
walls  were  so  affected  that  they  will  have 
to  be  stripped  away  from  the  skeleton. 

(62) 


Repairs  have  progressed  far  enough  on 
some  of  the  buildings  to  give  an  idea  of 
the  extent  of  the  exterior  work  required. 
The  structure  shown  in  the  accompany- 
ing illustrations  is  the  Union  Trust  Build- 
ing, which  was  among  those  that  had 


Repairs  under  Way. 
Union  Trust  Buildinc.  Baltimore. 

been  erected  recently.  It  contains  ten 
floors,  and  was  faced  with  terra-cotta  and 
buff  brick  above  the  stonework  of  the 
first  story.  Occupying  a  corner  of  two 
of  the  principal  streets,  two  sides  of  the 
building  were  ornamented ;  and  these 
sides  were  directly  exposed  to  the  con- 
flagration. An  examination  showed  the 
necessity  of  taking  down  all  of  the  ex- 
terior walls  on  these  sides.  After  the 
material  was  removed,  however, the  metal 


Digitized  by 


Google 


ENGINEERING   PROGRESS 


58 


work  was  found  to  have  been  not  even 
discolored — in  fact  it  was  apparently  en- 
tirely unbanned.  A  facing  of  pressed 
brick  is  being  substituted  for  most  of  the 
terra-cotta,  but  some  of  the  latter  will  still 
be  used  on  the  lower  stories.  All  of  the 
floors  must  also  be  replaced. 

The  total  damage  to  this  structure  was 
estimated  at  between  35  and  40  per  cent 
of  its  entire  cost.  The  photographs  show 
it  immediately  after  the  fire  (side  view), 
and  after  the  facing  was  removed  and 
the  brick  work  begun  (front  view). 


A  Unique  Telegraph  Office 

ONE  RESULT  of  the  recent  great 
fire  in  Baltimore  was  to  burn  all  of 
the  telegraph  offices  in  the  busiest 
part  of  the  city.  It  was  supposed  . 
that  all  of  the  wires  extending  to  this 
section  were  also  disconnected  by  the  fire 
effects ;  but  on  the  day  after  the  con- 
flagration, an  electrician,  making  tests, 
found  one  wire  which  connected  with 
New  York  City.  A  set  of  instruments 
\vas  immediately  secured.    The  wire  ex- 


A  Umique  Telkgraph  Station. 

The  first  established  in  the  **fire  zone"  at  Baltin.ore 
after  the  recent  conflasration. 


tended  along  the  trunk  of  a  fallen  tele- 
graph pole,  and  messages  were  sent  from 
this  novel  telegraph  station  to  the  me- 
tropolis. This  was  the  first  office  opened 
in  the  business  district  after  the  disaster. 
The  accompanying  photograph  shows  an 
operator  sending  a  message. 


Greatest  Lifting  Machine 

WHAT  IS  BELIEVED  TO  BE 
the  most  powerful  lifting  ma- 
chine in  the  United  States  is 
located  at  Newport  News, 
Va.,  in  the  great  shipyard  at  that  point. 
It  is  utilized  for  transferring  heavy  por- 
tions of  a  vessel,  such  as  armor-plates, 
engines,  guns,  etc.,  from  the  wharf  to 
their  positions  in  the  hull.    The  machine 


Monster  Circular  Derrick. 

is  known  as  a  circular  derrick,  and  is 
operated  entirely  by  electric  power.  It 
has  actually  raised  a  weight  of  over  150 
tons,  swinging  it  around  a  circle  147  feet 
in  diameter.  Loads  weighing  seventy 
tons  have  been  lifted  and  swung  in  a  cir- 
cle of  207  feet.  The  derrick  will  lift  the 
heaviest  cannon  to  a  height  of  100  feet 
above  the  surface  of  the  water,  and  yet 
its  machinery  is  so  simple  that  but  two 
men  are  required  to  operate  it. 

This  derrick  is  composed  of  a  steel 
tower  or  framework  carried  on  pile 
foundations.  This  tower,  which  is  cir- 
cular, IS  fitted. with  a  track  for  the  rollers 
that  carry  the  movable  or  revolving  por- 
tion of  the  derrick.  The  revolving  por- 
tion consists  of  a  heavily  framed  struct- 
ure, circular  in  general  form,  and  carry- 
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ing  a  movable  jib  from  the  outer  end  of 
which  the  several  hoisting  blocks  descend 
vertically.  The  revolving  portion  of  the 
derrick  carries  all  the  motors  and  ma- 
chinery required  for  the  various  move- 
ments, as  well  as  the  balancing  weights 
required  to  offset  the  tilting  tendency  of 
the  jib.  The  revolution  of  the  derrick 
is  effected  by  means    of    two    pinions, 


Lifting  Machine  in  Operation. 

which  engage  with  a  circular  rack  fixed 
to  the  stationary  tower  or  framework. 
Each  of  these  pinions  is  driven  by  a  Gen- 
eral Electric  motor,  capable  of  developing 
20  horse-power.  The  racking  movement 
of  the  jib  is  effected  by  means  of  wire 
ropes  leading  over  sheaves  at  the  top  of 
the  jib,  and  wound  on  large  drums, 
which  are  located  in  the  revolving  struct- 
ure of  the  derrick.  The  inner  and  lower 
end  of  the  jib  has  a  pin  connection  to 
the  revolving  structure,  so  that,  by  wind- 
ing up  to  the  drum,  the  outer  end  is 
raised  and  is  brought  in  toward  the  cen- 
ter, while  unwinding  the  drum  lowers 
the  outer  end  and  moves  it  out  from  the 
center.  The  hoisting  blocks  are  carried, 
as  before  mentioned,  from  the  outer  end 
of  the  jib;  and  the  leads  from  these 
blocks  run  down  the  jib  to  drums,  which, 
like  the  others,  are  operated  by  electric 
mcrtors. 


Dangers  of  Imperfect  Insulation 

THE  USE  of  electrical  apparatus 
is  so  prevalent  that,  as  is  well 
known,  a  large  number  of  fires 
originate  from  the  electric  cur- 
rent. Investigations  made  by  insurance 
men  prove  that  much  of  the  so-called  in- 
sulation intended  to  protect  inflammable 
material  from  the  action  of  the  electric 
current  is  so  poor  that  it  affords  little  or 
no  protection,  while  some  of  the  currents 
are  of  such  voltage  that  ordinary  insula- 
tion is  no  safeguard  whatever.  The  ac- 
companying photographs  give  an  idea 
of  the  destruction  caused  by  inadequate 
electrical  work.  The  first  photograph 
shows  a  number  of  fuse  cut-outs  which 
were  placed  on  a  500-volt  circuit.  These 
were  constructed  with  a  porcelain  base, 
but  the  insulation  was  not  sufficient  to 
prevent  the  current  from  communicating 
with  wiring  and  woodwork  about  the 
cut-outs,  with  the  result  that  a  fire  ensued 
which  caused  a  loss  of  $25,000.  While 
investigating  the  cause  of  the  fire,  the  ex- 


FusE  CuT-OuTS,  500- Volt  Circuit. 
Showing  Results  of  Defective  Insulation. 

perts  found  the  cut-outs  in  the  condition 
shown  in  the  picture,  and  sought  no  fur- 
ther to  trace  the  origin  of  the  trouble. 

The  second  picture  shows  the  way  in 
which  insulated  wire  will  become  de- 
fective.    In  this  case  not  only  was  the 
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Wire  exposed  to  the  weather,  being  on  the 
outside  of  a  building,  but  some  one  had 
thoughtlessly  or  maliciousl)'  cut  through 
the  insulation  with  a  knife.  The  wire 
conveyed  a  powerful  electric  current  for 


of  brick  450  feet  long,  186  feet  wide,  and 
three  stories  high.  Rising  from  the  cen- 
ter of  the  structure  are  four  chimney 
shafts,  each  275  feet  high,  said  to  be  the 
tallest  in  Europe.     Their  huge  diameter 


SHOWING  HOW  INSULATED  WIRE  WILL  BECOME  DEFECTIVE. 


lighting.  Leaking  through  the  insula- 
tion where  it  had  worn  away,  and 
through  the  cut,  the  current  destroyed  an 
oflfice  building  in  Buffalo,  New  York, 
causing  a  loss  of  about  $60,000.  The 
damaged  part  of  the  wire  could  have 
been  replaced  at  an  actual  cost  of  less 
than  $1,  and  the  fire  thereby  averted,  had 
the  wiring  been  inspected  properly.  The 
photographs  were  taken  by  insurance  in- 
spectors who  investigated  the  causes  of 
the  fires.— D.  A,  JV, 


Yerkes  Builds  World's  Greatest 
Pcwer  Plant 

AN  AMERICAN  —  Charles  T. 
Yerkes — is  building  for  the  city 
of  London  the  greatest  power 
plant  in  the  world.  It  is  now 
Hearing  completion,  and  in  less  than  a 
year  will  be  driving  trains  all  over  the 
city.  The  plant  is  being  erected  on  the 
south  of  the  Thames,  near  Chelsea,  and 
is  to  supply  electricity  to  the  District 
Railway,  the  Baker  Street  &  Waterloo 
line,  and  the  Great  Northern,  Brompton 
&  Piccadilly  Railway.  For  emergency 
purposes  it  will  also  be  connected  with 
the  "Tube"  from  Shepherd's  Bush  and 
Mansion  House  and  with  the  Metropoli- 
tan District  Railway. 

The  plant  will  be  about  twice  the  size 
of  that  at  Niagara,  and  will  cost  over 
$10,000^000.    The  building  is  a  rectangle 


is  one  of  the  wonders  of  London.  They 
are  19  feet  across  at  the  top,  and  are 
ascended  from  the  interior  by  means  of 
iron  "dogs"  let  into  the  brick  work. 

The  building  is  divided  lengthwise  into 
two  portions.     On  the  side  nearest  the 


Charles  T.  Ybrkes. 

river  are  to  be  found  the  64  great  Bab- 
cock  &  Wilcox  boilers.  They  are  laid  in 
two  tiers,  and  the  floor  above  is  occupied 
by  the  coal  bunkers.  The  furnaces  are 
supplied  with  mechanical  stokers,  and  the 
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steam  from  the  boilers  will  be  super- 
heated. The  boilers  represent  about 
1,200  horse-power  each. 

In  the  north  side  of  the  building  are 
the  turbine  and  generator  sets.  There 
will  be  eight  turbines  working  eight  gen- 
erator sets  in  all,  and  space  will  be  left 
for  two  more  to  be  put  in  later.  They 
have  a  capacity  of  5,000  kilowatts  each, 
and  are  by  far  the  most  powerful  in  En- 
gland. These  40,000  kilowatts,  together 
with  an  auxiliary  plant  for  condensers 
and  exciter  sets,  will  represent  in  all  in 
driving  power  some  600,000  horse-power. 
The  electric  pressure  at  the  station  will 
be  11,000  volts,  alternating  current, 
which  will  be  subdued  by  rotary  convert- 
ers and  transformers  to  400  volts,  direct 
current,  at  the  different  substations. 

The  enormous  stators  in  the  generating 
sets  weigh  50  tons  each.  All  were  built 
by  the  Westinghouse  Company.  Four 
were  made  at  Pittsburg  and  four  at  Traf- 
ford  Park,  Manchester.  Inside  the 
stators,  motors  revolve  at  a  tremendous 
pace,  and  the  current  is  collected  on  three 
slip  rings.  Above  the  turbine  level  are 
switchboard  galleries  for  high  tension, 
and  at  the  east  end  of  the  turbine  level 
similar  galleries  for  "exciter"  sets  and 
station  lighting  and  for  low-tension 
stators  and  motors. 

In  the  construction  nearly  20,000  tons 
of  steel  have  been  used.  The  foundations 
have  been  sunk  to  40  feet  below  the  land 
level,  and  consist  of  brick  lying  on  con- 
crete, which  in  its  turn  lies  on  the  blue 
clay. 

Outside  the  building  is  a  large  basin 
constructed  beside  the  river  especially  for^ 
barges  bringing  coal  to  the  station.  The 
basin  accommodates  eight  of  these 
barges.  A  temporary  conveyor  will  carry 
the  coal  from  the  barges  to  the  great  con- 
veyor built  of  laced  steel  against  the  main 
building,  which  will  take  the  coal  to  the 
bunkers  in  the  roof  of  the  station.  By 
means  of  these  same  conveyors,  all  ashes 
will  be  taken  back  to  other  barges.  Close 
by  the  docks  arc  water  filters  in  brick 
towers,  their  object  being  to  treat  the 
water  used  and  thus  prevent  "furring"  of 
boilers. 

Mr.  Yerkes  is  a  Chicagoan.  and  it  was 
in  Chicago  that  he  received  his  schooling 


in  municipal  railway  affairs.  He  built 
most  of  the  Chicago  street-car  lines,  and 
he  is  adopting  the  same  system  of  avoid- 
ing congestion  of  traffic  in  London  which 
he  so  successfully  employed  in  the  west- 
ern metropolis. 

Proposed  Endless  Street-Car 

A  CONTINUOUS  TRAIN  OF 
^*'  SEATS  on  a  moving  sidewalk  has 
been  suggested  as  the  method  of  solving 
the  transportation  problem  of  New  York 
and  Chicago.  The  device  is  something 
of  an  endless  street-car  which  the  passen- 
ger can  enter  anywhere  he  desires.  It 
is  proposed  to  use  the  system  in  New 
York  in  connecting  the  Manhattan  ter- 
minals of  the  three  great  bridges  over  the 
East  River  with  one  another,  and  with 
the  subway  and  elevated  railroads,  as 
well  as  with  the  principal  surface  lines 
running  north  and  south.  The  moving 
seats  are  simply  an  improvement  on  the 
moving  sidewalks  and  continuous  trains 
of  the  Chicago  World's  Fair  and  Paris 
Exposition.  Two  "stepping"  platforms 
run  alongside  the  train  platform.  The 
first  moves  at  a  rate  of  about  three  miles 


Endless  Strkkt  Car. 
CoDsistins  of  Train  of  Seats  on  Movins  Sidewalk. 

an  hour,  and  the  other  at  six  miles  an 
hour.  The  passenger  steps  from  the 
ground  to  the  slower  platform;  then  to 
the  one  moving  at  six  miles  an  hour ;  and 
finally  to  the  platform  containing  the 
seats,  which  is  moving  at  nine  miles  an 
hour.  The  seats  are  designed  to  hold 
three  persons,  and  are  placed  three  feet 
apart. 
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An  Interesting  Continuous-Current 
Dynamo 

THE  Compagnie  de  r  Industrie 
Electrique  et  AIecanique,Geneysi, 
Switzerland,  some  time  ago 
built  an  interesting  dynamo 
to  be  used  in  the  tests  of  the  aerial  power 
transmission  line  between  Saint  Maurice 
and  Lausanne,  this  machine  enabling  ten- 
sions as  high  as  23,000  volts  to  be  at- 
tained with  continuous  current. 

Now  a  similar  machine  has  been  con- 
structed by  the  same  company,  for  the 
Vienna  (Austria)  Polytechnical  High 
School.  This  machine,  which  is  able  to 
yield  currents  of  an  intensity  of  i  am- 


special  lined  paper.  Each  individual  coil 
includes  500  silk-insulated  copper-wire 
windings,  one-half  millimeter  in  diameter. 
There  are,  accordingly,  24,000  armature 
windings,  the  resistance  of  which  during 
operation  is  700  ohms,  and  which  are 
capable  of  yielding  a  current  intensity 
of  I  ampere  in  normal  working  order. 
These  coils  are  readily  fixed  in  position 
or  withdrawn  from  the  grooves  of  the 
armature. 

The  collector,  comprising  96  segments 
separated  by  an  air  gap,  is  fixed,  in  oppo- 
sition to  the  general  practice  with  or- 
dinary dynamos.  The  continuous  cur- 
rent is  collected  by  means  of  two  small 


AN  INTERESTING  BIPOLAR  CONTINUOUS-CURRENT  DYNAMO. 
Capable  of  givine  tension  of  23.000  volts  at  normal  speed  of  600  revolutions. 


pere,  under  tensions  ranging  between 
20,000  and  25,000  volts,  at  an  angular 
speed  ranging  between  600  and  700  revo- 
lutions, is  excited  by  means  of  a  small 
exciting  machine  mounted  on  the  end  of 
the  shaft  and  supplying  current  at  a  ten- 
sion of  no  volts. 

The  problem  solved  in  connection  with 
both  these  machines  was  a  rather  difficult 
one,  as  the  highest  tensions  so  far  ob- 
tained with  continuous  current  hardly  at- 
tained 10,000  volts. 

The  latter  machine,  as  pictured  here- 
with, is  a  bipolar  dynamo  resembling  ex- 
ternally a  modern  radial  pole  alternator. 
The  inductor,  being  made  of  laminated 
iron,  rotates  in  the  interior  of  a  ring  con- 
sisting of  two  pieces  and  constituting  the 
armature ;  the  latter,  accordingly,  is  fixed. 
The  armature  coils,  numbering  48,  are 
fitted  into  an  equal  number  of  slots  in 
the  ring,  being  insulated  by  means  of  a 


metallic  brushes,  sliding  in  the  interior  of 
its  surface.  In  order  to  avoid  any  risk 
of  arcs  being  produced  between  the  seg- 
ments of  the  collector  on  account  of  the 
high-potential  difference  between  each 
two  of  them  (500  volts  as  an  average),  a 
small  blowing  device  has  been  provided, 
mounted  at  the  end  of  the  shaft  of  the 
pulley  controlling  the  exciting  machine. 
By  means  of  two  nozzles  directed  to- 
wards the  brushes,  strong  air  currents 
are  made  to  blow  out  any  arcs  produced 
between  the  segments.  As,  however, 
with  any  higher  intensity,  there  would 
still  be  a  risk  of  short  circuits,  a  con- 
denser was  branched  off  in  shunt  between 
each  plate  of  the  collector ;  this  arrange- 
ment, which  has  given  most  satisfactory 
results,  was  patented  by  the  company. 

The  exciting  current,  as  above  said, 
is  supplied  by  a  small  dynamo  as  in  the 
case   of   an    ordinary    alternator;    this 
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dynamo  is  carefully  insulated  from  the 
ground,  like  the  rheostat  regulating  the 
exciting  current.  The  maximum  value 
of  the  exciting  current  is  14  amperes 
with  80  volts ;  while  8  amperes  is  quite 


By  combining  three  similar  machines, 
the  above  company  was  able  to  effect  a 
series  of  interesting  tests,  with  continu- 
ous and  alternating  currents  of  tensions 
up  to  70,000  volts,  the  results  of  which 


SECTION  OF  STAGE,  LOOKING  TOWARD  AUDIENCE. 


sufficient  for  giving  a  tension  of  23,000 
volts  at  the  normal  speed  of  600  turns. 

While  in  the  first  machine  of  this  type 
the  tension  was  during  some  minutes 
raised  up  to  23,000  volts,  a  tension  as 
high  as  25,000  volts  was  readily  obtained 
with  the  dynamo  constructed  for  the 
Vienna  High  School. 

The  internal  bore  of  the  armature  is  58 
centimeters.  The  peripheral  speed  of  the 
inductor,  with  600  revolutions,  is,  accord- 
ingly, 18.22  meters  per  second,  which  is 
a  rather  low  figure. 

The  machine  is  driven  by  a  440-volt 
70-  to  8o-ampere  electro-motor,  a  special 
feature  of  which  is  the  fact  that  its  speed 
may  be  varied  within  wide  limits  so  as 
to  allow  of  different  periods  in  the  al- 
ternator. 


will  be  forthcoming  in  the  near  future.- 
Dr.  a.  Gradenwitz. 


Electrically  Operated  Theater  Curtain 

IN  CHICAGO  the  extraordinary 
safety  precautions  resulting  from 
the  Iroquois  fire  have  brought  forth 
a  combination  steel  and  asbestos 
theater  curtain,  as  staunch  and  fireproof 
as  the  proscenium  wall  itself,  which  has 
to  be  operated  by  electric  power  because 
of  its  excessive  weight.  The  power  ap- 
paratus for  raising  and  lowering  the  cur- 
tain has  proved  so  efficient  and  con- 
venient that  theater  managers  now  won- 
der how  they  ever  tolerated  the  old  sys- 
tem of  hand-power  curtains. 
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The  illustration  shows  the  method  of 
operation.  It  represents  a  section  of  a 
theater  stage,  looking  toward  the  audi- 
ence. B  is  a  curtain  suspended  through 
the  cables  H,  passing  over 'the  sheaves 
I  and  J  to  the  counterweight  K.  The 
electrical  hoisting  machine  is  in  the  Ijase- 
ment,  and  is  shown  at  A.  Attached  ^o 
the  lower  end  of  the  weight  K  is  the  cable 
L,  passing  around  the  sheave  S  to  the 
drum  A.  The  two  cables  are  attached  to 
the  bottom  of  the  curtain,  and,  after  pass- 
ing downward  over  the  sheaves  N  and  O, 
are  joined  through  P  to  the  cable  Q, 
passing  around  the  winding  drum  A. 
When  one  of  the  cables  is  wound  on  the 
drum  the  other  is  unwound.  The  drum 
is  rotated  by  means  of  an  electric  motor, 
controlled  by  the  operation  of  the  handle 
C  of  the  controller. 

By  a  pull  of  the  cable  T  through  the 
lever  D,  located  on  the  stage  floor,  the 
drum  A  of  the  winding  mechanism  is 
released  and  allowed  to  revolve  freely 
about  its  shaft.  The  curtain  is  slightly 
under  counterweighted,  so  that,  when  in 
its  uppermost  position,  if  the  drum  A  is 
released,  it  will  descend  because  of  its  ex- 
cessive weight. 

The  curtain  is  released  by  the  first  pull 
of  the  lever  D.  Another  pull  presses 
brake  shoes  on  the  inside  of  the  drum  A, 
so  that  the  descent  may  be  controlled  as 
to  its  speed  or  stopped.  A  safeguard 
against  the  failure  of  the  electric  power 


is  thus  formed  by  the  releasing  of  the 
drum. 

In  addition  there  is  a  system  of  push- 
button control.  The  curtain  may  be  sent 
down  by  merely  pressing  the  button  F, 
which  operates  the  solenoid  switch  E. 
The  operation  of  the  switch  E  connects 
the  motor  of  the  machine  so  as  to  rotate 
the  drum  A  in  a  direction  to  lower  the 
curtain  at  its  greatest  speed,  the  motor 
being  automatically  cut  out  of  the  circuit 
when  the  curtain  has  reached  the  stage 
floor.  The  conduit  W  carries  the  electric 
connection  between  the  controller  and  the 
switch  E.  In  case  of  a  failure  of  the 
house  current,  a  switch  G  automatically 
connects  the  hoisting  motor  with  an  out- 
side station  or  storage  battery  plant. 

To  prevent  tampering  by  irresponsible 
persons,  the  push  buttons  F  are  inclosed 
in  a  box  X  which  has  an  easily  perforated 
front.  When  the  buttons  F  are  operated, 
inconspicuous  pilot  lights  glow,  giving  a 
silent  warning  to  theater  attaches  to  be 
on  the  alert.  When  the  curtain  is  sent 
down  by  means  of  the  push  buttons,  a 
bell  or  buzzer  E  E  is  operated  through 
an  attachment  F  F,  giving  warning  to 
those  on  the  stage  to  avoid  the  lowering 
curtain.  The  solenoid  C  C  is  connected 
in  circuit  with  the  push  button  F,  as  is 
also  the  solenoid  A  A,  so  that  in  case  of 
an  emergency  the  pushing  of  the  button 
F  will  instantly  open  the  ventilator  and 
the  door  B  B. 
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Life  Stories  of  Successful  Men 

F«  Augustus  Heinze 


By  HENRY  M.  HYDE 

Editorial  Writer  on  the  Chicaeo  Tribune 


AT  THE  AGE  of  thirty-seven 
worth  $20,000,000 ;  recognized  as 
one  of  the  most  dangerous  rivals 
the  great  copper  **trust"  and  the 
Standard  Oil  mining  interests  have  ever 
had  to  face ;  head  of  one  of  the  two  great 
factions  which  have  kept  the  politics  of 
Montana  in  a  turmoil  for  years ;  owner  of 
immense  smelters  and  extremely  rich 
mines ;  hiding  behind  a  smooth-shaven, 
almost  boyish  face,  a  tremendous  power 
over  thousands  of  men — surely  these  are 
qualities  which  make  the  life  story  of  F. 
Augustus  Heinze  of  intense  interest  to 
every  ambitious  young  man. 

It  is  impossible  to  admire  or  to  endorse 
some  of  the  tactics  which  Heinze  has 
adopted  in  his  fight  with  the  giants  of  the 
financial  world.  But  he  would  plead,  in 
excuse  or  extenuation,  that  he  has  been  in 
the  thick  of  a  life  or  death  battle,  and 
that  it  has  been  necessary  for  him  to  fight 
the  devil  with  fire. 

At  any  rate  it  should  be  interesting  to 
see  if  one  can  lay  his  hands  on  the  secret 
of  Heinze's  power.  To  him  who  reads 
the  story  intelligently,  that  bottom  secret 
is  not  far  to  seek.  It  really  is  not  a  secret 
at  all.  It  is  the  same  quality  which  is  to 
be  found  at  the  bottom  of  so  many  stories 
of  great  success  that  it  has  become  almost 
a  commonplace. 

In  1867  Fritz  Augustus  Heinze  was 
born  in  Brooklyn,  N.  Y.,  the  son  of  a  re- 
tired business  man  in  comfortable  cir- 
cumstances. He  attended  the  public 
schools.    One  day  he  came  home  mad. 

** Mother,"  he  said,  "I  am  going  to  call 
myself  Augustus  after  this." 

*'\Vhy?"  she  asked,  smiling. 

''Because  the  boys  all  call  me  'Dutch 
Fritz,'  and  I  don't  like  it." 

So  that  trivial,  boyish  incident  explains 
why  it  has  been  F.  Augustus  ever  since. 

Ileinze's  parents  were  able  to  give 
their  son  the  best  educational  advantages. 


He  graduated  from  the  Columbia  School 
of  Mines  and  Mining  in  1889,  and  the 
same  year  he  turned  up  in  Butte,  Mon- 
tana, looking  for  work  in  the  line  of  his 
profession.  Butte  was  then  in  its  in- 
fancy as  a  mining  camp.  The  great  de- 
posits of  copper  which  have  since  made 
the  district  one  of  the  richest  and  most 
prosperous  in  the  world,  were  just  be- 
ginning to  be  tapped  in  a  small  way.  It 
was  a  wonderful  opportunity  for  a  young 
man  who  knew  how  to  use  his  eyes,  and 
who  had  the  requisite  technical  knowl- 
edge behind  them. 

Heinze  got  a  job  as  surveyor  with  one 
of  the  mining  companies.  His  work  took 
him  all  over  the  mining  district,  but  he 
did  much  more  than  carry  a  chain  and 
drive  stakes  to  mark  the  boundaries  of 
mining  claims.  He  saw  and  he  stored 
away  in  his  mind  impressions  of  the 
fabulous  and  undeveloped  riches  hidden 
under  the  rocky  soil.  Wages  were  fairly 
high  in  those  times — Heinze  drew  $5  a 
day — but  that  promised  little  prospect  of 
getting  together  enough  money  to  start 
in  business  for  himself.  But,  all  the 
while,  the  ambition  to  put  his  knowledge 
to  his  own  use  was  burning  within  him. 

Finally,  when  he  had  been  working  as 
a  surveyor  for  two  years,  and  had  ac- 
quired a  thorough,  first-hand  knowledge 
of  most  of  the  mining  country  about 
Butte,  his  grandmother  died,  and  left  him 
a  legacy  of  $50,000.  Here,  then,  was  an 
opportunity  to  start  a  mining  company 
on  his  own  account.  But  Heinze  did  not 
take  it — at  least  not  directly  and  immedi- 
ately. There  were  men  and  companies 
in  Butte  already  who  had  much  more 
capital  and  as  good  a  general  knowledge 
of  conditions.  If  he  was  to  meet  them  in 
competition  on  anywhere  near  an  even 
basis, he  must  ^^\.  an  advantageover  them 
in  some  other  direction.  He  was  already 
a  graduate  of  the  Columbia  School  of 
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Mines ;  but  he  knew  that  in  certain  Ger- 
man schools  some  of  the  processes  of  re- 
ducing ores  had  been  recently  carried  to 
a  still  higher  state  of  perfection.  If  he 
could  learn  these  processes,  and  so  pro- 
duce metal  more  economically  than  the 
other  Butte  copper  miners,  the  disad- 
vantage caused  by  his  smaller  capital 
might  be  more  than  made  up. 

So  Heinze  bade  Butte  good-bye  for  a 
time,  and  sailed  for  Gennany.  There  he 
took  a  complete  course  in  engineering 
and  metallurg>' ;  and  when  he  came  back, 
he  felt  himself  ready  for  the  battle  which 
he  knew  would  follow  his  invasion  of  the 
Butte  field.  He  hunted  up  some  of  his 
old  fellow-students  at  the  Columbia 
School  of  Mines — it  would  do  no  harm 
to  have  as  much  technical  knowledge  as 
possible — and  among  them  they  organ- 
ized a  mining  company  with  a  capital  of 
$250,000.  Heinze  put  in  his  own  $50,- 
000 ;  his  associates  added  what  they  could 
control;  and  they  were  able  to  interest 
outside  capital,  which  was  impressed  with 
the  story  of  the  young  man's  thorough 
preparation  for  the  coming  struggle. 

Then  Heinze  invaded  Butte  for  a  sec- 
ond time.  First  of  all,  he  built  a  big  re- 
ducing plant  for  the  handling  of  copper 
ore.  He  put  into  this  plant  all  the  new 
**tricks  of  the  trade"  which  he  had 
learned  in  Germany,  together  with  others 
which  he  and  his  fellow  mining  engineers 
had  studied  out.  One  of  them  was  a  new 
method  of  roasting  copper  ore,  Vhich 
has  since  been  adopted  by  all  the  plants 
in  Butte.  Starting  with  these  advantages 
in  the  way  of  economical  production,  the 
new  mill  Was  a  paying  investment  from 
the  start. 

Then  Heinze  began  to  look  around  for 
mines  which  looked  like  good  purchases. 
In  this  work  his  expert  knowledge  of 
conditions,  acquired  during  his  service  as 
a  surveyor  around  the  camp,  proved  ex- 
tremely valuable.  A  good  many  men 
had  sunk  a  lot  of  money  in  trying  to  de- 
velop mines,  and  had  failed  to  make  them 
pay,  because  of  the  lack  of  this  very  first- 
hand knowledge  which  Heinze  possessed. 
He  bought  several  of  these  abandoned 
properties,  and,  one  after  the  other,  al- 
most without  exception,  he  made  them 
pay.  That  naturally  aroused  the  anger  of 
his  less  siiccessful  rivals.    They  thought 


there  was  something  almost  magical 
about  the  young  man's  operations.  There 
wasn't.  He  knew  his  business,  from  the 
ground  up  and  all  the  way  through. 
That  was  all. 

All  this  time  Heinze  and  his  company 
were  making  much  money  and  making 
it  rapidly.  Presently  he  cast  his  eyes  over 
into  British  Columbia,  where  hundreds 
of  thousands  of  dollars  had  been  sunk  in 
a  vain  effort  to  develop  valuable  mines, 
lie  took  his  keen  observation  and  his 
technical  skill  across  the  border,  and 
bought  a  lot  of  the  abandoned  claims. 
The  claims  held  rich  ore  and  Heinze 
knew  it.  He  built  a  reducing  mill,  started 
to  open  up  the  mines,  started  to  construct 
a  railroad  to  haul  his  ore  to  market  or 
to  where  it  could  reach  a  through  railroad 
line.  Then  the  Canadians  became  badly 
scared.  They  were  not  willing  that  this 
young  Yankee  should  come  over  and  rob 
them  of  their  mineral  wealth.  They 
offered  him  a  big  price  for  his  holdings. 
Heinze  accepted,  and  his  company 
cleared  a  huge  profit  on  the  undertaking. 

He  came  on  back  to  Butte,  where  his 
enterprises  were  still  growing  rapidly. 
There  were  plenty  of  opportunities  and 
plenty  of  work  to  be  done  there,  anyhow. 
Marcus  Daly  was  then,  as  he  remained 
until  the  end  of  his  life,  one  of  the  copper 
kings  of  Butte.  He  had  poured  many 
thousands  into  a  hole  in  the  ground,  and 
had  found  nothing  worth  while.  Heinze 
had  been  down  in  that  hole  himself;  and 
he  knew  more  about  its  prospects  than 
even  Daly,  shrewd  as  the  latter  was. 
Daly  was  anxious  to  sell.  Heinze  was 
ready  to  buy.  The  deal  was  made,  with 
the  proviso  that,  if  the  abandoned  claim 
finally  proved  profitable,  Heinze  was  to 
pay  Daly  hack  the  money  he  had  spent 
in  opening  it  up. 

Within  two  weeks  after  he  took  control 
of  the  Daly  claim,  Heinze  had  struck  one 
of  the  three  richest  deposits  of  copper  in 
the  world.  Daly  rushed  into  court  with 
a  petition  asking  that  the  sale  be  set  aside 
and  that  the  control  and  possession  of 
the  mine  be  turned  over  to  him.  Heinze, 
of  course,  fought  it,  and  so  he  became  en- 
tangled in  a  web  of  litigation  which  has 
ever  since  spread  its  coils  over  the  State 
of  Montana  and  has  caused  innumerable 
scandals.    These  scandals  have  involved 
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the  courts,  the  peace  officers,  and  even 
the  Legislature  of  the  State.  Their 
echoes  have  been  heard  all  over  the  coun- 
try, and  have  even  invaded  the  Senate 
of  the  United  States. 

But  the  history  of  the  scandals  grow- 
ing out  of  the  bitter  war  between  the 
copper  kings  of  Montana,  is  a  story  by 
itself.    And  it  is  not  a  pleasant  one.     It 


is  sufficient  for  the  present  purpose  to 
point  out  again,  that  Heinze's  rise  to 
power  is  directly  due  to  the  fact  that  he 
was  an  expert  engineer  and  metallurgist, 
and  that  he  was  able  to  meet  competition 
and  to  beat  it,  first  of  all,  on  the  perfectly 
proper  ground  of  being  in  possession  of 
a  more  thorough  technical  education  and 
training. 
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Chocolate-Colored  Wit 


IDONT  set  down, 
En  for  my  ban's, 
Waitin*  fer  de  music 

Of  de  good-time  ban's; 
But  I  rise  up  airly 

Wen  de  black  nigbt  go. 
En  I  ligbts  in  de  furrer, 
En  I  boes  my  row. 

"Uncle  Jobn,  can  you  tell  what  time  it  is  by 
that  tbermometer  ?"    "Yes,  Sah — wintah-time." 

"Misery  may  like  company,"  says  a  colored 
pbilosopber,  *'but  I'd  rader  bab  the  reumatiz  in 
one  leg  den  bab  it  in  de  bof." 

DoLPHUS — "Dat  am  a  fine  turkey  yo'  got, 
Rastus.    Am  it  dry  picked?" 

Rastus — "No,  Dolpbus,  bit  wall  rainin*  wery 
ba'd  wben  I  picked  dat  bird." 

An  old  negro  preacher  divided  bis  sermon 
into  two  parts — "Fust,  all  de  things  in  de 
text;  and  second,  all  de  things  not  in  de  text; 
and,  Bredren,  weMl  wrastle  with  the  second 
part  fust." 

Customer  (getting  his  hair  cut) — "Didn't 
you  nip  off  a  piece  of  the  ear  then?" 

Barrer  (reassuringly) — "Yes,  Sah,  a  small 
piece,  but  not  'nough  to  affect  de  bearin',  Sah." 

"What  dat,  Judge,  yer  ax  me  what  my 
wocashun  am?" 


"Yes,  what  is  your  vocation?  I  mean,  what 
do  you  do  for  a  living?" 

"Ah,  yesser,  yesser,  I  understands  yer  now. 
Wat  I  does  for  a  livin*  is — my  wife  takes  in 
washing." 

Farmer — "Hi,  there!  Can't  you  see  that 
sign,  *No  fishing  on  these  grounds'?" 

Colored  Fisherman — "Co'se  I  kin  see  the 
sign.  I'se  cullid,  Boss,  but  I  ain't  so  ignorant 
as  ter  fish  on  no  grounds.  I'm  fisbin'  in  de 
crick." 

An  old  darkey  of  Charleston,  South  Caro- 
lina, was  fully  impressed  with  the  importance 
of  the  exigency  when,  between  the  shocks  of 
the  earthquake  in  that  city,  he  prayed:  "O 
Lord,  come  down  here  now  yerself,  and  doan 
send  any  of  yer  family,  kase  dis  ain't  no  boy's 
plav." 

"Good  Heavens,  Washington,  bow  does  your 
master  live  in  such  a  mosquitoey  hole  as  this?" 

"Well,  Sar,  the  fact  am,  at  night  Mars 
George  am  so  intoxified  he  don't  give  a  cuss 
for  the  skeetcrs,  and  in  de  morning  de  skeeters 
am  so  intoxified,  they  don't  give  a  cuss  for 
Mars  George." 

De  good  Lawd  make  us  thankful  fer  what 
we  about  ter  receive ;  but  fer  Heaven's  sake 
keep  us  out  de  hands  of  de  receivers. 


Lots  of  folks  is  as  stubborn  as  what  de  mule 
is,  and  not  half  so  useful  in  plowin'  time. 
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The  Sleeping  Sickness 

Solution  of  the  Mystery  of  the  Deadly  Slumber  from  which  No  Victim 

Ever  Awakes 


By  PAUL  ARR 


IN  THE  KONGO  the  natives  have 
for  three  years  past  been  afflicted 
with  a  mysterious,  deadly  ailment, 
called  the  ^'sleeping  sickness."  The 
victim  at  first  displays  extreme  drowsi- 
ness, and  then  is  overcome  by  an  incon- 
trollable  desire  to  sleep  while  at  work  or 
play.  He  falls  asleep  at  his  meals,  and, 
when  on  a  journey — no  matter  of  how 
great  importance — will  lie  down  by  the 
roadside  and  sleep  until  awakened.  At 
length  it  becomes  difficult  to  arouse  him, 
then  more  difficult  and  still  more  difficult, 
until  finally  he  sinks  into  the  sleep  from 
which  there  is  no  waking.  No  one  stricken 
with  the  disease  has  ever  recovered.  It  has 
wiped  out  whole  towns  and  neighbor- 
hoods of  the  negroes  during  the  three 
years  of  its  terrible  ravages.  Scientists 
have  gone  from  all  parts  of  Europe  to 
study  the  malady,  but  its  origin  has  until 
very  recently  remained  a  deep  mystery. 


Glossima  Palpalis. 

These  flies  carry  the  fatal  parasite.    Reproduced  from 
specimens  in  the  South  Kensington  Museum. 

Col.  David  Bruce,  of  the  British  Army 
Medical  Corps,  formerly  stationed  in 
Zululand,  has  discovered  that  the  afflic- 
tion is  caused  by  the  bite  of  a  fly — the 
Tsetse  fly,  which  Livingstone  and  other 
African  explorers  describe  as  creating  so 


much  havoc  among  the  horses  of  explor- 
ing expeditions  in  the  Dark  Continent. 
Until  the  recent  outbreak  of  the  disease, 
however,  man  was  thought  to  rest  secure 
from  the  terrible  affliction.    Now  the  fear 


Trypanosoma. 

These  parasites  are  carried  by  the  tsetse  fly,  and  deposited 
in  sufferers,  causing  sleeping  sickness. 

has  arisen  that  the  ailment  may  become 
general  among  both  the  white  and  native 
inhabitants  of  Africa.  Already  the  cap- 
tain of  a  British  vessel  has  met  death 
from  the  disease,  and  several  white  resi- 
dents of  Uganda  have  been  afflicted  with 
the  usual  results.  No  living  thing  that 
has  been  bitten  by  the  tsetse  fly — save 
the  immune  ox — has  ever  recovered. 

It  has  been  found  that  it  is  not  the 
actual  bite  of  the  fly  that  is  poisonous, 
but  the  fly  deposits  in  one  animal  a 
microbe — the  Trypanosoma — which  it 
has  sucked  from  the  blood  of  another 
animal.  This  same  microbe  is  found  in 
ordinary  sewer  rats  of  Chicago  and  New 
York,  but  has  hitherto  been  regarded  as 
harmless.  In  rats  the  Trypanosoma  is 
revealed  under  the  microscope  to  be  a 
worm-like  microbe  which  dashes  about 
at  an  extraordinary  rate,  causing  every- 
where a  violent  commotion  by  the  lashing 
of  a  whip  which  it  possesses  at  its  an- 
terior end.  Rats  appear  to  treat  this  un- 
ruly parasite  with  indifference.  No  harm 
is  known  ever  to  have  been  caused  by  this 
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microbe  in  the  rat.  The  tsetse  fly  in 
Africa  is  believed  to  get  the  microbe  from 
large  wild  animals  such  as  the  koodoo, 
impala,  and  buffalo.  It  is  known  to  in- 
habit all  the  regions  where  these  animals 
are  found.  The  fly  is  merely  a  go-be- 
tween which  carries  the  Trypanosoma 
from  the  African  wild  beasts,  in  which 
it  seems  to  be  harmless,  to  the  domestic 
animal  and  human  body,  in  which  it 
causes  unfailing  death. 

In  animals  the  disease  caused  by  the 
fly's  bite  is  known  as  Nagana.     In  the 


Examining  a  Patient  Suffering  with  Sleeping  Sickness. 

Doctors  puncturing  the  spinal  column  in  which 
the  Trypanosoma  exists. 

vast  area  of  the  Gran  Chaco,  where  the 
pampas  of  Argentina,  Bolivia,  Paraguay, 
and  Brazil  meet,  the  Trypanosoma  of 
Mai  de  Caderas  has  swept  tens  of  thou- 
sands of  horses  oflF  the  face  of  the  earth ; 
and  in  many  regions  the  bandy-legged 
Gaucho  bemoans  the  loss  of  his  horse, 
whose  place  has  been  taken  by  the  hum- 
ble but  immune  ox.  The  Trypanosoma 
of  I3ourine  is  also  universally  fatal  to 
horses. 

The  tsetse  fly  is  supposed  to  have  been 
brought  to  Uganda  by  Emin  Pasha's  fol- 
lowers after  their  relief  by  Stanley  in  the 
eighties.  It  gained  such  a  foothold  in  so 
short  a  time,  and  created  so  much  havoc 
among  the  natives,  that  the  Royal  Society 
sent  out  an  expedition  for  the  study  of 
the  malady.  Inquiry  showed  that  the 
area  affected  was  principally  along  the 


Busoga  and  Kavirondo  shores  of  Lake 
Victoria.  In  the  islands  the  mortality 
had  been  terrible.  A  laboratory  was  es- 
tablished at  Entebbe,  and  study  was 
begun.  But  the  task  was  difficult,  and  the 
problem  seemed  no  nearer  solution  when 
Colonel  Bruce  was  despatched  to  investi- 
gate and  elucidate  the  problem.  With 
his  wife,  who  had  also  accompanied  him 
to  Zululand,  the  Colonel  soon  discovered 
that  the  Trypanosoma  was  found  in 
every  case  of  the  diseare ;  it  was  not 
found  in  persons  not  suffering  from  the 
disease.  It  was  present  in  the  blood. 
Only  a  blood-sucker  could  put  it  there. 
Examination  soon  revealed  the  fly — a 
tsetse  fly — differing  but  slightly  from  the 
old  tsetse  of  Zululand.  Natives  were  in- 
structed to  collect  the  flies,  which  soon 


Tsetse  Flies  (Glossina  Morsitans)  before  and  after 

BECOMING  Infected  by  Absorbing  the  Blood 

of  a  Slebping-Sickness  Patient. 

began  to  arrive  in  packets  by  the  hun- 
dreds every  day.  The  geographical  dis- 
tribution of  the  fly  was  found  to  corre- 
spond exactly  with  that  of  the  disease. 

The  Sphere,  of  London,  in  comment- 
ing on  the  discovery,  says : 

"The  importance  of  these  researches  can 
scarcely  be  overestimated.  We  may  still  be 
a  long  way  off  the  cure,  but  the  cause  is  known. 
The  harmless  parasite  of  the  rat  has  led  to 
the  discovery  of  others  which  have  been  shown 
to  be  the  most  deadly  of  all  microbes  that 
infect  man  and  animals.  Science  may  yet  rid 
Uganda — perhaps  the  best  of  all  our  African 
possessions — of  this  terrible  curse  which  af- 
fects its  inhabitants." 
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A  Poor  Boy*s  Country 

Extracts  from  Address  Delivered  at  Second  Annual  Reception  Tendered 

by  Armour  Institute  of  Technology  to  Students  of  the  American 

School  of  Correspondence,  June  17,  1904 


By  HON.  JONATHAN  P.  DOLLIVER 

Junior  United  States  Senator  from  Iowa. 


AM   TO   SPEAK   for  a  little  while 
upon  tjhe  country  in  which  we  live, 
with  a  special  reference  to  its  present 
opportunities    for    young    people    to 
fight  successfully  the  battle  of  life; 
and,  if  you  will  allow  me,  I  intend  to 
approach  the  subject  through  some- 
thing specially  suggested  by  the  biogra- 
phy of  the  late  President  of  the  United 
States. 

Every  human  life  has  an  important 
significance.  There  are  some  lives  lifted 
up  so  that  all  generations  of  men  may  see 
them  and  mark  out  the  spirit  and  sig- 
nificance that  lie  in  them ;  but  the  thing 
that  I  desire  to  speak  of  in  connection 
with  the  life  of  William  McKinley  is  the 
lesson  that  may  be  learned  from  such  a 
man,  who,  without  any  outside  assistance, 
without  disturbing  the  institutions  of  so- 
ciety, made  his  way  from  an  humble 
situation  in  life  until,  before  he  was  sixty, 
he  stood,  upon  the  highest  eminence 
known  among  men. 

There  has  grown  up  within  our  life- 
time a  school  of  thinkers  and  critics  who 
teach  that  the  world  we  are  in  is  hardly 
fit  to  live  in ;  and  that,  before  the  poor 
shall  have  a  chance,  it  is  first  necessary 
to  subvert  the  old  institutions  of  society 
and  bring  in  a  new  order  of  things — ^a 
benevolent  regime.  I  like  the  life  of 
McKinley  because  it  rebukes  this 
thought.  I  believe  the  longer  I  live,  the 
less  sympathy  I  have  for  the  children  of 
the  poor.  I  am  saving  my  sympathies 
now — all  that  I  have  to  spare — for  the 
children  of  the  rich. 


McKinley  was  not  born  in  abject  pov- 
erty. He  was  one  of  a  family  of  chil- 
dren born  on  the  average  level  of  life, 
where  nearly  every  one  else  is  born.  He 
was  bom  upon  the  average  plane  of  life 


which  has  given  to  the  world  practically 
every  important  personage  in  history. 


Emerson  was  right' when  he  said  that 
the  only  way  to  study  tlie  history  of  the 
world  is  to  study  the  lives  of  the  men 
who  have  made  history.  I  tried  this 
method  and  started  with  the  life  of  Na- 
poleon, but  I  had  not  read  ten  pages  be- 
fore I  came  to  the  conclusion  that  he 
wasn't  in  our  class  at  all! — that  he  was 
not  a  man,  but  a  monstrosity,  the  like  of 
which  never  got  into  the  world  before, 
and,  fortunately  for  mankind,  is  not 
likely  to  again.  I  had  the  same  experi- 
ence in  reading  Carlyle's  "Life  of  Oliver 
Cromwell."  To  this  day  I  cannot  pick 
that  book  up  and  mark  the  gulf  which 
seems  to  be  fixed  between  the  man's 
preparation  and  what  he  did,  without  a 
strange  sensation  creeping  over  me  that 
the  story  is  not  about  a  man  at  all.  But 
when  you  come  to  the  case  of  William 
McKinley  everything  looks  reasonable. 
There  is  nothing  but  what  almost  any- 
one might  have  done.  No  one  pretends 
that  he  ranked  high  as  a  student  in 
school ;  no  one  pretends  that  he  was  an 
extraordinary  soldier  in  the  field.  He 
w-ent  out  as  a  private,  and  came  back 
hardly  more  than  a  private.  I  have  al- 
ways had  a  kind  of  satisfaction  in  the 
life  of  McKinley — ^that  he  died  as  he  had 
lived,  shoulder  to  shoulder  with  more 
than  a  million  men  in  the  United  States. 
He  was  not  a  great  lawyer.  You  cannot 
find  a  trace  of  any  record  connecting  his 
name  with  any  prominent  case.  He  was 
not  an  extraordinary  member  of  Con- 
gress. The  thing  that  made  more  im- 
pression than  anything  else  was  the  fact 
tliat  no  one  seemed  to  envy  him  a  single 
faculty  that  he  had.    He  gained  the  po- 
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sition  which  he  held  in  the  House,  not 
through  any  great  act  that  he  initiated, 
but  by  simply  holding  his  place  and  rising 
to  a  position  of  leadership  by  reason  of 
long  service.  To  this  day,  while  the 
sum  of  his  achievements  is  great,  there 
is  no  trace  of  a  record  connecting  the 
name  of  McKinley  with  any  extraor- 
dinary parliamentary  proceeding.  He 
lived  an  average  life,  hardly  appearing  to 
have  taken  a  single  step  that  nearly  every 
one  else  under  favorable  circumstances 
might  not  have  taken.  That  is  why  I  like 
the  biography  of  McKinley — to  answer 
every  humbug  philosophy  of  human  life 
aiming  to  overthrow  the  institutions  of 
society  in  order  to  give  the  poor  a  better 
opportunity.  The  Lord  seems  to  have 
arranged  this  world  in  such  a  way  that  no 
one  appears  to  amount  to  anything  unless 
he  does  something,  and  no  one  does  any- 
thing except  those  of  us  who  have  to; 
therefore  the  poor  boy  is  the  only  boy 
who  ever  had  a  chance,  or  who  ever  can 
have  a  chance,  to  do  anything.  If  you 
give  a  boy  $50,000,  you  run  the  risk  of 
simply  ruining  him  for  life.  He  is  fully 
satisfied  and  does  not  start.  He  simply 
coils  himself  up  on  the  door-mat,  and  it 
requires  more  than  parental  energy  to 
kick  him  into  the  street.  So  I  would 
suggest  to  you  the  propriety  of  keeping 
the  two  as  far  as  possible  out  of  each 
other's  way.  It  will  be  better  for  the 
boy,  and,  in  the  long  run,  better  for  the 
$50,000.  If  there  are  girls  in  the  family, 
why,  of  course,  that  is  somewhat  differ- 
ent. On  account  of  the  uneven  way  in 
which  society  has  got  itself  divided,  it  is 
well  to  give  the  girls  half  of  the  money ; 
but  take  the  rest,  and  give  it  to  some 
institution  of  learning  that  shall  help  to 
save  the  world  ;  and  let  the  boys  fight  the 
battle  of  life  as  you  have  fought  it.  *  *  * 
The  law  of  human  life  is  not  a  law  of 
ease,  not  a  law  of  deliverance  of  any  kind. 
The  law  of  human  life  is  a  law  of  labor, 
of  sacrifice,  of  service ;  and  that  man  ren- 
ders this  poor  old  world  of  ours  a  mean 
turn  who  tries  to  take  away  the  means  by 
which  the  strongest  manhood  is  made. 

A  year  or  so  ago  I  went  to  Kentucky 
to  make  a  political  speech ;  and  when  I 
got  through,  the  boys  said  they  wanted 
to  entertain  me.    I  thought  they  intended 


to  entertain  me  on  peculiar  Kentucky 
lines.  I  said,  "Gentlemen,  there  is  one 
thing  in  Kentucky  I  should  like  to  see. 
Down  on  the  edge  of  Hardin  County 
there  is  a  cabin  in  which  the  mother  of 
Abraham  Lincoln  was  living  when  he 
was  born.  I  should  like  to  visit  that 
spot."  We  started;  and  the  next  day, 
toward  sundown,  we  came  to  Hardin 
County,  and  I  found  myself  standing, 
with  hat  in  hand,  in  reverence  before  all 
that  is  left  of  that  rude  cabin  which  shel- 
tered the  infancy  of  the  grandest  man 
that  ever  lived  in  the  most  trying  of 
times.  That  cabin  is  more  royal  than  all 
the  palaces  of  the  earth.  It  did  not  shel- 
ter the  child  of  a  king ;  but  there  is  some- 
thing more  royal  than  a  king — it  is  a 
man.  For  hours  I  stood  there ;  and  I  said 
to  myself,  "This  is  the  American  type  of 
royalty."  You  can  turn  the  pages  of  his- 
tory and  not  find  a  name  that  does  not 
have  a  background  of  poverty  and  hard 
work — from  Washington  down  to  our 
own  times.  Every  one  came  up  to  that 
honor  through  the  tribulations  of  pov- 
erty. William  J.  Bryan  is  no  exception 
to  that  rule.  He  had  a  hard  struggle  in 
his  younger  days.  He  has  served  a  good 
many  years  in  the  House  of  Representa- 
tives, where  I  have  known  him  well,  and  I 
use  him  to  illustrate  the  unlimited  op- 
portunity for  young  manhood  in  the 
United  States.  There,  is  a  man  hardly 
forty-five  years  old,  who,  without  the  help 
of  money  or  influential  connections  of 
any  kind,  but  by  the  unaided  forces  of  his 
own  character,  has  become  the  well- 
beloved  leader  of  millions  in  the  United 
States. 

Not  only  is  it  true  that  every  important 
public  career  has  had  that  background  of 
hardship  and  toil  behind  it — the  same 
thing  is  true  of  every  important  business 
career.  *  *  * 

In  these  days  there  are  mighty  few 
people  who  are  going  to  be  President  or 
even  Vice-President  of  these  United 
States.  Few  people  are  going  to  be  presi- 
dents or  even  vice-presidents  of  railroads. 
The  great  majority  of  people  are  going  to 
live  very  ordinary,  humble  lives  in  this 
world.  My  father  was  a  Methodist 
preacher,  and  he  used  to  say  that  the 
Lord  gives  to  every  one  of  us  everything 
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?^t  He  can  trust  us  with.    Perhaps  that 

^^  Why  so  many  of  us  have  so  little — 

^^hting  a  hard  fight  and  winning  a  very 

^odest  victory.     Maybe  it  is  all  for  the 

^^K    though.     The     accumulation     of 

p  °J^ey  seems  to  constitute  what  in  gen- 

/^y*^^  is  regarded  as  a  man's  success  in 

th^f^  ^orld,  but  let  me  say  to  you  to-night 

th*e^    ^y  conviction  is  stronger  than  ever 

r^'^K    *t  is   not   money  or   position   that 

^W^^^,  but  the  faithfulness  with  which  a 

>^l  ^   stands  to  the  every-day  business  of 

^^  Vhat  lies  along  his  pathway. 

I  went  down  to  New  York  recently, 
and  took  occasion  to  see  who  it  is  down 
there  that  is  doing  the  great  business  of 
the  metropolis,  our  commercial  capital. 
Before  going,  I  put  down  the  name  of 
every  one  I  had  heard  of,  but,  for  fear  I 
had  not  got  them  all,  I  asked  a  man  who 
lived  there  to  put  down  all  he  knew.     I 
found   that  outside  of  a   few   decadent 
families  rarely  heard  of  except  as  they 
moved  from  one  pleasure  resort  to  an- 
other, there  was  hardly  in  New  York  City 
a  man  or  a  woman  whose  name  was  ever 
heard  of,  who  was  born  there,  except  one 
— Theodore  Roosevelt — and  how  he  ever 
got  away  I  never  heard  anyone  say.  With 
that  one  exception,  every  one  of  them 
seemed  to  have  walked  there  from  a  farm 
somewhere.    Tolstoi  was  right  when  he 
said  that  there  is  no  possible  strength  of 
body,  mind,  or  character  that  does  not 
come  up  from  the  ground  through  the 
bare  feet. 

Before  McKinley  died  I  went  with  him 
through  Iowa  to  the  Dakotas,  to  meet  the 
returning  regiments  of  the  Army.    There 
were  in  the  party  six  Senators  of  the 
United  States,  including  those  from  Illi- 
nois and  Iowa,  seven  or  eight  members 
of  the  House,  all  conspicuous  in  public 
life  to-day.    As  we  came  to  Iowa  Falls, 
the  President  waked  us  all  up.     There 
were  five  thousand  people  waiting  there 
in  that  early  morning  hour,  to  hear  him 
speak ;  and  it  was  as  little  as  he  could  do, 
he  said,  to  gratify  them ;  so  he  said,  "The 
rest  of  you  have  got  to  get  up,  too."    He 
made  one  of  the  best  speeches  he  ever 


made,  I  believe,  though  it  was  never  re- 
ported at  all.  After  breakfast  we  all 
went  back  to  the  smoking  car,  when  we 
noticed  a  peculiar  smile  on  the  Presi- 
dent's face  as  he  watched  the  antics  of 
two  boys  by  the  roadside — ^two  boys 
warming  their  feet  by  starting  up  the 
cows.  The  President  said  that  one  of  the 
most  delightful  memories  of  his  boyhood 
days  was  the  luxury  of  warming  his 
frost-bitten  feet  by  scaring  up  the  cows. 
"I  wonder  how  many  of  you  have  had 
the  same  experience,"  he  added.  Begin- 
ning  with  John  Hay,  Secretary  of  State, 
who  began  his  foot- warming  in  the  woods 
of  Ohio  and  finished  on  the  plains  of 
Illinois,  every  member  of  the  President's 
Cabinet  gave  in  the  same  testimony.  Then 
followed  the  Governor  of  the  State  and 
the  Senators — one  after  another — until 
the  little  experience  meeting  came  to  an 
end.  So  I  was  not  surprised  when  I  took 
my  census  of  New  York.  Every  great 
merchant,  every  noted  lawyer,  journalist, 
artist,  architect,  writer — every  man  and 
every  woman  conspicuous  in  any  depart- 
ment of  culture — ^all  appeared  to  have 
walked  into  the  town  from  some  other 
place;  and  I  made  up  my  mind  that  I 
would  never  fail  to  bear  a  manly  witness 
that  this  country  is,  and  always  has  been, 
a  poor  boy's  country. 

Now  and  then  a  young  man  says, 
"What  you  say  may  have  been  true 
twenty-five  years  ago,  but  it  is  not  so 
now."  On  the  other  hand,  modern  indus- 
trial methods  in  America,  instead  of 
shutting  the  doors  of  opportunity,  have 
opened  them  in  a  thousand  directions. 
Within  twenty  years  every  president  of 
every  great  corporation  will  be  dead,  or 
in  a  sanitarium  for  nervous  debility 
brought  on  by  drawing  his  salary,  and 
the  directors  will  be  running  all  over 
this  world  to  find  young  men  of  trained 
ability  to  take  up  the  failures  and  carry 
forward  the  great  business  enterprises 
of  the  modern  world.  And  I  say  to  you 
that  there  never  before  was  a  time  when 
a  man,  taken  by  himself,  stood  for  so 
much,  and  when  a  dollar  stood  for  so 
little. 
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Number  Seven— Thermometers 


A  THERMOMETER  is  an  instru- 
ment for  measuring-  intensity  of 
heat.     It  consists  of  a  glass  tube 
of  small  bore,  with  a  bulb  on  the 
end.     The  tube  and  bulb  are  filled  with 
mercury,  and  the  end  sealed.    The  height 
of  the  mercury  indicates  the  temperature. 

Kinds 

In  England  and  in  America  the  Fah- 
renheit thermometer  is  generally  used, 
while  in  France  and  in  most  laboratories 
in  this  country  the  Centigrade  is  the 
accepted  standard.  The  difference  be- 
tween the  two  lies  in  the  graduations. 
There  are  other  kinds  of  thermometers, 
such  as  the  Reaumur;  but,  as  they  are 
not  commonly  used,  wc  need  not  con- 
sider them. 

Graduation 

Although  various  arbitrary  units  may 
be  adopted  for  the  graduation  of  ther- 
mometers, there  are  two  points  which  are 
fixed.  These  are  the  boiling  point  and 
the  freezing  point  of  water. 

To  graduate  a  Centrigrade  thermome- 
ter, it  is  placed  in  boiling  water,  and  the 
height  of  the  mercury  column  marked : 
this  is  called  ioo°.  The  thermometer  is 
then  held  in  a  freezing  mixture,  and  the 
height  of  the  mercury  marked  o°.  The 
distance  between  these  marks  is  divided 
into  I  GO  equal  parts  called  degrees. 

The  graduation  of  the  Fahrenheit 
thermometer  is  accomplished  in  the  same 
way.     The  boiling    point,    however,   is 
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marked  212°,  and  the  freezing  point  32*. 
As  shown  on  the  blackboard,  there  are 
180  divisions  between  the  boiling  and 
freezing  points. 

Comparison  of  Scales 

From  the  blackboard  we  know  that, 


180°  F. 

=  1()0°  C. 

9°  1- 

=    5^C. 

1^  F. 

=  A.c. 

1°  C. 

=  i"r. 

This  is  shown  by  the  lines  E  F  and  C  D. 

Now,  let  us  suppose  that  the  two  ther- 
mometers are  placed  side  by  side  and  sub- 
jected to  the  same  heat.  Assume  the 
temperatures  to  be  176°  F.  and  80°  C,  as 
shown.  If  heat  is  now  applied  and  the 
mercury  in  the  Fahrenheit  thermometer 
rises  to  194**,  how  high  will  the  mercury 
rise  in  the  Centrigrade  thermometer? 

The  rise  in  temperature  F.  will  be  194 
—  176  (=  18)  degrees.  Since  a  Fah- 
renheit degree  is  ^  of  a  Centigrade 
degree, 

18°  F.  =  10°  C. 

because  J  x  18  =  10.     By  adding  this  to 
the  original  Centigrade  reading,  we  get 

Problem 

In  the  above  we  simply  compared  a 
few  degrees'  change  in  a  case  in  which 
the   freezing  points   were  not  involved. 


{Rights  of  Publicalion  Rfserrcd  by  Author) 


Digitized  by 


Google 


CHALK   TALKS— THERMOMETERS 


FOLATE 


'HERMOMETERS 


,1^3      lOOrt 


l^as^    ^ 


f  c  =  g V 


194-176=1L 
80  +   10=90 


■86  ft  30 


I  ^  30  =  54 


54  ^  32  =  86 


185-32  =153 


^153^85 


^32  ^0 


T*mp.F  =   I    tempX^-32 


^32  ^0 


ip.F'^aajx 


Now  let  us  change  one  reading  to  an- 
other. One  reading  is  30**  C,  and  we 
wish  to  know  this  reading  in  Fahrenheit 
degrees.  We  know  that  a  change  of  30° 
C.  is  equal  to  f  x  30  =  54°  F.,  but  the 
reading  is  not  54**  F.  because  the  Fahren- 
heit freezing  point  is  32°  above  the  zero. 
To  reduce  the  reading,  we  must  add  32** 
to  the  change  in  temperature: 
32  -f-  54  =  86. 
From  this  we  may  deduce  the  expres- 
sion: 

Temp.  F.  =  -|-  Temp.  C.  -|-  32°. 

Another  Problem 

Let  us  reduce  185°  F.  to  Centigrade. 


As  the  comparison  can  be  made  only 
when  starting  from  the  freezing  point,  we 
must  first  subtract  32°  from  the  Fahren- 
heit reading: 


185 

—  82 

=  153. 

Since 

1  ° 

F.  = 

9      ^• 

5 
9 

X  153 

=  85. 

From  this 

we 

may 

deduce  the 

expres 

sion: 

Temp.  C.  =  (  Temp.  V.  —  32^)  ) 
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Mammoth  Remains  in  Texas 

\Y7HILE  DIGGING  A  WELL  in  the 
^  vicinty  of  Austin,  Texas,  a  work- 
man recently  struck  something  hard  with 
his  pick  at  a  depth  of  about  thirty  feet 
below  the  surface.  The  man  supposed 
it  to  be  a  stone,  and  struck  it  several 
blows  to  dislodge  it.  The  blows,  un- 
fortunately, caused  it  to  break  into  two 
fragments.  The  object  was  raised  to  the 
surface  with  the  other  material  of  ex- 
cavation, when  the  attention  of  one  of  the 
laborers  was  attracted  to  the  curious  ap- 


Part  ok  a  Mammoth's  Tooth  Recently  Unearthed 
IN  Texas. 

pearance  of  the  supposed  stone.  Its  sur- 
face was  grooved  in  regular  lines,  and 
on  the  side  were  a  number  of  conical  in- 
dentations. By  the  merest  chance,  a  sci- 
entist happened  to  see  the  fragments,  and 
made  a  minute  examination,  with  the  re- 
sult that  the  object  was  found  to  be  the 
tooth  of  a  mammoth  of  unusual  size. 

It  was  taken  away  and  carefully  meas- 
ured and  weighed.  An  idea  of  the  enor- 
mous size  of  the  animal  from  which  it 
came,  can  be  realized  when  it  is  stated 
that  the  tooth  itself  is  no  less  than  a  foot 
in  length  and  six  inches  across  the  broad- 
est portion.    Its  total  weight  is  within  a 
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few  ounces  of  twelve  pounds.  In  the 
opinion  of  experts  who  have  examined  it, 
the  tooth  has  been  embedded  for  many 
centuries,  and  much  of  the  roughness  of 
its  surface  is  due  to  the  corroding  action 
of  time.  A  diligent  search  has  been  made 
for  other  remains  of  the  great  animal,  but 
thus  far  only  this  part  has  been  found. 


New  Linintf  for  Refrigerator  Cars 

A  NEW  LINING  ("Arctic"  brand  of 
'*^  Keystone  Hair  Insulator),  espe- 
cially for  refrigerator-car  insulation,  has 
recently  been  placed  on  the  market.  Its 
distinctive  characteristic  is,  that  while 
it  possesses  the  insulating  properties  of 
hair  felt,  it  combines  the  papers  used  in 
connection  therewith,  so  that,  instead  of 
involving  three  operations,  the  "Arctic" 
can  be  applied  in  one.  It  consists  of 
regular  felting  hair  fastened  to  and  en- 
closed by  two  layers  of  waterproof  paper. 
Tests  are  said  to  have  demonstrated  it  to 
be  equal  to  hair  felt,  and  superior  to  any- 
thing else. 

It  is  furnished  in  lengths  sufficient  to 
reach  around  a  car,  and  wide  enough  to 
extend  from  the  sill  to  the  roof  plate. 
This  does  away  with  joints.  Car  build- 
ers will  appreciate  this  saving  in  labor 
and  waste. 

For  the  floors  and  roofs,  the  "Arctic" 
is  furnished  according  to  specifications, 
to  fit  the  nailing  strips  and  car-lines  re- 
spectively. It  is  made  from  ^  inch  to 
^  inch  thick,  according  to  the  quantity 
of  hair  employed,  and  should  meet  with 
ready  favor. 

The  H.  W.  Johns-Manville  Company, 
loo  William  Street,  New  York,  are  pre- 
pared to  figure  upon  specifications  and  to 
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furnish  samples,  data  of  tests,  etc., 
promptly  upon  request. 

Improved  Dyeing  Machine 

A  RECENT  INVENTION  in  machin- 
^*  ery  used  in  the  dyeing  of  fabrics, 
cannot  fail  to  interest  a  great  industry 
in  the  United  States,  so  pronounced  are 
its  advantages  over  the  present  system. 
The  inventor  is  Mr.  Carl  Gruschwitz,  of 
Zittau ;  and  the  invention  applies  to  that 
part  of  dyeing  machinery  called  the 
"ji^g^cr,"  through  which  the  goods  pass 
at  full  width  in  the  process  of  dyeing. 
The  difference  from  the  present  method 
is  that  the  dye  is  mixed  in  the  vat  itself, 
thereby  doing  away  with  the  upper  con- 
struction of  reservoirs  for  that  purpose  in 
the  present  system.  The  dye  is  then  dis- 
tributed with  force  against  the  cloth  by 
atomizers,  instead  of  the  goods  passing 
through  a  body  of  liquid. 

^* 
A  Freak  Fire  Effect 

THE  USE  of  miniature  savings  banks 
^  has  become  so  extensive  that  they  are 
now  manufactured  in  a  very  substantial 
manner,  many  of  them  being  composed 
of  heavy  steel.  The  one  shown  in  the  ac- 
companying picture  is  made  of  this  metal, 
and  recently  passed  through  an  ordeal 
which  shows  that  these  little  banks  can 
withstand  very  high  temperatures.  It 
was  locked  up  in  a  safe  in  a  building 
which  was  completely  destroyed  by  the 
recent  fire  in  Baltimore.  The  safe  itself 
lay  among  burning  embers  and  hot  ashes 
for  three  days  before  it  was  taken  out  of 
the  ruins.  After  it  had  been  cooled  and 
the  doors  opened,  it  was  found  that  the 
heat  had  blistered  the  outside  of  the  little 
bank,  peeling  off  the  enamel  in  places, 
and  discoloring  the  surface.  The  lock, 
however,  was  uninjured;  and  when  the 
bank  was  opened,  the  pennies  and  nickels 
it  contained  were  found  to  be  in  as  good 
condition  as  when  placed  in  it. 

The  most  remarkable  feature  of  it  all, 
however,  was  a  freak  of  the  fire.  At- 
tached to  the  bank  was  a  circular  tag 
made  of  stiff  paper,  containing  its  num- 
ber and  the  name  of  the  owner  of  the 
coin  it  contained.  Although,  as  already 
stated,  the  heat  was  so  great  that  the 
outside  of  the  bank  was  badly  damaged, 


the  paper  tag  was  not  even  burned 
through,  while,  in  places,  the  white  sur- 
face was  not  discolored,  as  is  shown  by 
the  accompanying  photograph.  Near  the 
center  the  surface  of  the  tag  was  some- 
what charred,  but  this  was  actually  the 
extent  of  the  damage.  The  safe  con- 
tained a  number  of  paper  documents, 
which  were  almost  entirely  destroyed  by 


Miniature  Savings  Bank. 
Showing  Peculiar  Effects  of  Fire. 

the  heat ;  and  why  the  tag  did  not  burn 
is  a  mystery. 

Apparently  the  heat  was  of  sufficient 
intensity  to  reduce  the  paper  contents  of 
the  safe  to  ashes ;  but  for  some  unknown 
reason  the  paper  attachments  of  the  little 
bank  were  injured  only  to  the  extent 
described. 

The  Travelina  Stairway 

IT  IS  NO  LONGER  NECESSARY  to 
*  climb  stairways  or  to  take  the  ordinary 
elevator  in  going  from  one  floor  to  an- 
other. The  moving  staircase  is  an  in- 
vention now  in  use  in  many  large  stores 
and  other  buildings.  It  is  really  an  in- 
clined floor,  moving  upon  a  series  of 
small  wheels,  which,  in  turn,  are  operated 
by  larger  ones  that  might  be  called  driv- 
ing wheels.  The  surface  of  the  moving 
floor  fits  to  the  surface  of  the  horizontal 
floor  so  closely  that  there  is  no  danger  of 
a  person  catching  his  feet  between  the 
movable  and  stationary  sections.  Any 
one  who  wishes  to  go  from  the  ground  p 
story   to   the   one   above,   simply   walks 
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upon  the  incline,  and,  in  less  than  a 
minute,  is  carried  to  his  destination.  He 
may  remain  still  on  the  incline,  or  walk 
along  it  as  he  pleases.  The  motion  is  so 
uniform  that  there  is  no  vibration  or 
jarring ;  and  so  rapidly  do  the  stairs  op- 
erate that  one  of  the  devices  in  New  York 
City  will  carry  2,000  passengers  in  an 
hour  to  a  height  of  about  twenty  feet. 

The  driving  wheels,  around  which  the 
endless  floor  moves,  are  usually  connected 
by  belting  to  an  electric  motor  or  steam 
engine.  About  2>4  horse-power  are  re- 
quired to  carry  600  passengers  an  hour ; 


Traveling  Stairway. 

and  double  this  amount  to  carry  2,000 
passengers.  Calculations  based  on  actual 
experience  show  that  by  the  use  of  elec- 
tric motors,  it  costs  but  seven  cents  to 
carry  1,000  people  per  hour. 


Sa^wintf  by  Compressed  Air 

A  NEW  INVENTION  which  has  re- 
**"  cently  appeared  in  the  West,  in- 
troduces the  use  of  compressed  air  for 
operating  a  saw.  This  appliance,  known 
as  the  "Redfield  pneumatic  engine  and 
frame,"  is  adapted  for  operating  drag 
saws,  for  cutting  logs,  cord  wood,  heavy 
timber,  and  for  general  use  in  timber 
and  log  camps,  displacing  the  hand- 
power  equipment. 


Compressed  air  to  operate  the  engine 
and  saw  can  be  obtained  by  using  a  com- 
pressor driven  by  steam,  belt,  gasoline, 
or  electricity,  or  by  using  an  ordinary 
locomotive  air  pump  attached  to  the 
boiler  of  any  logging  or  portable  engine. 

The  pneumatic  engine  is  capable  of 
making  from  125  to  150  strokes  per  min- 
ute, depending  upon  the  pressure  of  air 
used.  At  60  pounds'  pressure  it  will 
develop  2j/$  horse-power.  The  engine, 
constructed  almost  entirely  of  brass  and 
steel  tubing,  weighs  50  pounds.  It  is 
claimed  for  the  valve  motion — ^which  is 
of  an  entirely  new  design — ^that  it  has 
no  complicated  valves  or  parts  to  get  out 
of  order,  and  that  it  is  very  simple  and 
easy  of  adjustment.  The  frame  is  made 
of  machine  steel  and  wood,  and,  though 
light  in  weight,  is  strong  and  durable. 

It  is  claimed  by  the  makers  that  one 
man  with  one  of  these  machines  can 
easily  cut  ten  cords  of  2-foot  wood  per 
day,  or  50,000  feet  in  logs,  reducing  the 
present  labor  expense  at  least  fifty  per 
cent. 

The  McCloud  River  Lumber  Company 
have  given  the  machine  a  thorough  test 
and  it  has  proved  very  satisfactory. 


The  Acousticon 

WITH  THE  HELP  of  this  ingenious 
^^  device — the  invention  of  Mr.  Miller 
R.  Hutchison,  of  New  York  City — it  is 
claimed  that  any  deaf  person,  save  one 
whose  auditory  nerve  is  paralyzed,  can 
be  made  to  hear.  Fortunately,  even 
among  deaf  mutes,  there  are  compar- 
atively few  who  are  absolutely  shut  out 
from  the  reach — ^at  least  of  some  faint 
echo — of  sound  waves  from  the  outer 
world.  Deafness  is  in  many  cases  only 
partial,  being  due  to  lack  of,  or  defect- 
iveness in,  subsidiary  parts  of  the  ear 
mechanism,  while  the  essential  parts  may 
be  present  in  perfect  working  order.  In 
such  cases,  what  is  needed  is  not  an  in- 
strument that  will  merely  amplify  sounds, 
but  one  that  will  do  the  work  of  the 
missing  or  defective  organic  parts.  It 
is  on  this  principle  that  the  "acousticon" 
is  based.  The  instrument  performs  the 
function  of  the  middle  ear.  In  this  air- 
filled  cavity,  as  every  student  of  physi- 
ology knows,  are  located  the  "ossicles" — 
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three  small  bones  constituting  a  chain  or 
bridge  connecting  the  inner  with  the 
outer  ear,  and  over  which  are  transmitted 
to  the  fluid-surrounded  extremities  of  the 
auditory  nerve  within  the  inner  ear  the 
vibrations  caused  by  the  sound  waves  as 
they  roll  in  from  the  outer  air  and  dash 
themselves  up  against  the  tympanum  or 
ear  drum.  This  chamber,  owing  to  its 
being  connected  with  the  nasal  passage 
through  the  Eustachian  tube,  is  the  por- 
tion of  the  ear  most  liable  to  aflfection  by 
catarrh  and  other  disorders,  and  hence 
the  portion  most  often  directly  concerned 
in  cases  of  deafness. 

The  acousticon  may  be  described  as  a 
combined  telephone  and  microphone.  Its 
essential  feature  is  a  cup-shaped  body, 
into  the  open  end  of  which  the  sound 
waves  enter,  the  inner  end  of  the  cup 


vided,  in  which  both  mouthpiece  and  ear- 
piece are  equipped  with  a  nosepiece  for 
gathering  nasal  sounds. 

A  special  modification  of  the  acous- 
ticon is  a  portable  outfit  for  collecting 


1 
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Acousticon  Opkra  Outfit  in  Use. 

reflecting  and  concentrating  them  upon  a 
vibrating  diaphragm.  A  small  but  power- 
ful storage  battery,  capable  of  being  car- 
ried in  the  pocket,  is  part  of  the  mechan- 
ism; and  it  is  claimed  that  there  is  no 
interference  of  reflected  sound  waves, 
such  as  often  gives  trouble  in  the  case  of 
ear  tubes,  trumpets,  and  horns.  The 
articulation  of  words  is  made  most  dis- 
tinct, so  that  even  a  faint  whisper  is 
heard  by  the  deaf  mute. 

In  order  to  enable  the  deaf  person  to 
eliminate  from  his  attention  certain 
sounds,  and  to  concentrate  his  mind  upon 
others,  a  special  instruction  outfit  is  pro- 


PoRTABLE  Acousticon.  No.  1. 

sounds  in  concert  halls  and  theaters.  The 
opera  outfit  consists  of  a  double  sound-' 
receiving  instrument  contained  within  a 
small  box.  With  the  aid  of  this  device, 
a  young  woman  of  twenty-two,  who  had 
lost  sight  and  hearing  at  the  age  of  six 
years,  was  able  to  enjoy  the  music  at  an 
opera  in  New  York  City,  just  as  if  she 
had  never  been  deprived  of  any  of  her 
faculties. 

A  special  desk  outfit  is  also  manufact- 
ured. 


Type-writintf  by  Electricity 

\WILLIAM  E.  ROBERTS,  of  New- 
^^  ark,  N.  J.,  has  invented  a  way  to 
operate  a  typewriter  by  means  of  elec- 
tricity. It  has  always  been  necessary  to 
depress  the  keys  of  a  machine  sufficiently 
to  throw  the  type-bar  against  the  inking 
ribbon  and  leave  its  impression  on  the 
paper,  this  action  releasing  a  universal 
bar,  which  allows  the  carriage  to  move 
forward  one  space  as  each  letter  is 
printed.  This  can  now  be  done  by  the 
aid  of  the  electric  current.  Each  rod  is 
connected  with  a  little  electro-magnet, 
and,  as  soon  as  the  current  enters  any 
coil,  its  corresponding  rod  is  thrown  for- 
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ward,  just  far  enough  to  hook  the  lower 
end  of  it  beneath  the  edge  of  the  central 
disc.  Just  as  this  connection  is  made, 
the  passage  of  the  electric  current 
through  another  electro-magnet  de- 
presses the  disc,  pulling  the  rod  down, 
and  striking  the  type-face  on  the  paper 
as  though  it  were  done  by  the  depression 
of  a  key  with  the  finger. 

To  form  the  connection  between  the 
individual  magnets  and  the  operating 
mechanism,  the  writer  wears  a  set  of  me- 
tallic thimbles  on  the  finger,  which  are 
wired  to  the  source  of  the  electric  cur- 
rent. The  instant  connection  is  made 
^vidi  one  of  the  metallic  plates  on  the 
keyboard,  the  current  passes  through  the 
plate  into  the  corresponding  magnet,  and 
thence  to  the  disc  in  the  center  of  the 
machine. 


Fifth  Wheel  Watfon-Gear 

•yilEODORE  SANDSTROM,  of  Con- 
^  nersville,  Indiana,  has  invented  a 
wagon-gearing  with  two  fifth-wheels, 
permitting  very  short  turns  of  the  vehicle, 
and  preventing  it  from  being  overturned 
in  case  of  a  runaway  or  accident.  One  of 
these  is  in  the  usual  place  on  the  front 
axle;  and  the  other  is  on  the  rear  axle, 
with  a  tooth-gear  connection,  so  that 
when  the  front  wheels  are  turned,  the 
rear  ones  will  be  inclined  in  the  opposite 
direction. 


New  Theory  of  Tides 

lyiR.  FREDERICK  RROWNLIE,  in 
^^^  the  I)ulletin  of  the  American  Geo- 
graphical Society,  discredits  the  part  as- 
signed to  the  moon  as  a  "tide  lifter." 
He  argues  that  the  tide  is  instantaneous 
over  many  degrees  of  longitude,  while 
the  moon  takes  hours  to  travel  the  same 
distance.  The  new  theory  relies  upon 
gravitation  to  unlock  the  tidal  mystery. 
It  is  contended  that  the  form  of  equi- 
librium can  never  be  attained  by  the 
ocean ;  that  tides  are  due  to  different 
levels  in  contiguous  masses  of  water,  one 
mass  standing  at  high  level  immediately 
contiguous  to  another  at  low  level.  It  is 
well  known,  for  example,  that  when  the 
tide  is  high  in  a  vast  area  around  the 


Bermudas,  extending  clear  to  our  coasts, 
it  is  low  in  the  waters  of  Greenland  and 
the  West  Indies.  The  theory  is  that 
v/hen  the  tide  is  high  in  this  large  Ber- 
muda basin,  its  higher  waters  must  gravi- 
tate toward  the  contiguous  lower  waters. 
In  like  manner,  w^hea  the  tide  is  high  in 
the  Greenland  and  Wost  Indies  basins, 
it  is  low  in  the  Bermud?i  basin,  and  their 
high  waters  gravitate  simultaneously  to- 
ward Bennuda's  low  level;  thus  high 
levels  and  low  levels  on  the  ocean  surface 
constantly  succeed  one  another,  and  the 
tidal  phenomena  are  produced. 


Spider  Disables  Fire- Alarm  System 

•yHE  ENTIRE  FIRE-ALARM  SYS- 
^  TEM  of  Bayonne,  N.  J.,  was  re- 
cently disabled  by  a  single  spider.  The 
insect  was  found  in  the  transmitter  room, 
where  all  the  wires  converge  into  a  net- 
work. Henry  D.  Kernaghan,  who  has 
charge  of  the  alarm  system,  made  the 
discovery.    He  said: 

"Late  at  night  one  tap  was  struck.  I  got 
out  of  bed  and  went  all  over  the  five  circuits, 
but  failed  to  find  the  cause  of  the  trouble.  The 
system  was  plainly  out  of  order,  and  I  was 
at  a  loss  to  know  why.  I  finally  turned  my 
attention  to  the  inside,  and  found  every  in- 
dicator in  the  department  in  perfect  running 
order.  I  went  to  the  City  Hall  and  looked 
into  the  battery  room.  Tests  proved  every- 
thing O.  K.  there.  I  then  went  to  the  trans- 
mitter room  and  looked  carefully  over  every 
part.  To  my  astonishment  the  cause  of  all 
my  trouble  lay  before  me.  It  was  nothing 
more  nor  less  than  a  big,  black,  hairy  spider. 
It  was  dead  and  hanging  to  the  wires  in  such 
a  manner  that  its  body  short-circuited  the 
whole  system.  The  blamed  thing  had  evidently 
mistaken  the  network  of  wires  for  a  new  sort 
of  web,  and  was  killed  while  doing  a  tight- 
wire  act  over  it." 


Great  Salt  Lake  Disappearing 

pREAT  SALT  LAKE,  America's 
^^  mysterious  Dead  Sea,  will  in  the 
relatively  near  future  be  only  a  memory. 
The  rapidity  with  which  this  str::nge 
body  of  water  is  disappearing  furnishes 
a  new  theme  for  students  of  geology. 
Nothing  like  it  has  ever  been  known  be- 
fore, except  in  the  case  of  sudden  and 
violent  seismic  disturbances.  Physical 
transformations  of  the  earth's  surface 
generally  require  many  centuries  to  show 
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discernible  evidence  of  the  change.  This 
one  in  western  America  may  change  the 
geographies  that  the  next  generation  will 
study.  Twenty-five  years  is  by  some  es- 
timated as  the  time  within  which  the  lake 
will  have  vanished.  This  calculation  is 
based  on  the  cubic  contents  of  the  lake  at 
the  present  time  as  compared  with  1886, 
when  the  first  adequate  measurements 
on  which  to  base  an  estimate  were  made. 

An  examination  of  the  surface  level  of 
the  lake  has  shown  a  net  fall  of  11 3/2 
feet  in  the  last  sixteen  years,  and  of  three 
feet  in  the  last  three  years.  The  deepest 
part  of  Great  Salt  Lake  contains  only 
40  feet  of  water.  At  the  present  rate  of 
fall  of  one  foot  a  year,  the  lake  is  bound 
to  be  dry  within  forty  years  at  the  outside. 
But  statistics  show  that  the  rate  of  fall 
is  rapidly  increasing,  and  of  course  the 
lake  grows  narrower  as  the  water  di- 
minishes. 

To  Brigham  Young  may  be  traced  the 
responsibility  for  the  prospective  loss  of 
one  of  America's  strangest  wonders.  He 
was  the  first  irrigator  in  the  West,  and 
irrigation  has  worked  the  doom  of  Great 
Salt  Lake.  The  drawing  off  of  the 
w^aters  was  begun  by  Brigham  Young  in 
the  forties.  In  1880  the  work  he  had 
begim  was  extended  on  a  large  scale,  and, 
with  its  increased  importance,  the  lower- 
ing of  the  lake  level  was  most  rapid. 


Extermination  of  Mosquitoes  in 
Panama 

•yHE  LARGEST  ORDER  for  mos- 
*  quito  netting  ever  given  is  soon  to 
be  made  by  the  Panama  Canal  Commis- 
sion on  the  recommendation  of  General 
Davis,  Governor-General  of  the  Ameri- 
can Panama  Canal  zone,  as  a  means  of 
protecting  the  houses  and  hospitals  in 
the  district  from  the  disease-spreading 
insect.  The  order  calls  for  100,000  yards 
of  wire  gauze.  This  is  to  be  used  to  shut 
out  the  mosquito,  where  possible,  while 
the  breeding  places  are  being  de- 
stroyed so  as  to  exterminate  the  pests. 
Mosquito  brigades  are  to  be  organized  in 
the  canal  villages  under  the  direction  of 
Colonel  Gorgas.  The  object  of  the  work, 
which  is  based  on  the  success  at  Havana, 
is  to  free  the  native  population  from  ma- 
larial infection.     Screened  hospitals  will 


be  made  from  the  wire  gauze;  and  in 
these  the  victims  of  the  malarial  mo- 
squito will  be  confined,  and  kept  under 
constant  treatment  until  the  malarial 
parasite  is  removed  from  the  blood.  Then 
malarial  mosquitoes,  being  unable  to  bite 
anybody  previously  infected,  will  become 
harmless. 


Photo  by  Nature's  Flashlight 

A  REMARKABLE  PHOTOGRAPH 
'*^  taken  by  lightning  has  been  obtained 
by  a  Japanese  boy  in  San  Francisco. 
The  picture  is  regarded  as  an  exceptional 
curiosity  on  the  Pacific  coast,  where 
flashes  of  lightning  are  extremely  rare 
and  thunder  is  seldom  heard.    The  view 


By  Nature's  Own  Flashlight. 

Photograph  of  Cliff  House.  San  Francisco.  Gal.,  taken 
during  electric  storm  at  midnight. 

is  of  the  Cliff  House,  the  imposing  struct- 
ure which  stands  sentinel  over  the  Golden 
Gate.  The  lightning  here  served  the  pur- 
pose of  a  flashlight,  only  to  far  better 
advantage.  The  photographer  stood  with 
his  camera  open  while  the  storm  raged, 
and  during  a  vivid  flash  of  lightning  at 
midnight  this  picture  was  obtained.  He 
waited  hours  for  the  chance,  but  his 
patience  was  rewarded  with  marvelous 
results. 


The  Screw-Driver's  Successor 

'T'HE  SCREW-DRIVER,  one  of  the 
'''  oldest  of  tools,  whose  place  it  has 
been  thought  impossible  ever  to  fill,  has 
met  a  very  formidable  rival  that  may 
more  or  less  completely  supplant  it  in  use 
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as  a  mechanical  implement.  Its  threat- 
ened successor  is  a  simple  little  instru- 
ment called  the  "Holdfast."  Making  its 
debut  on  the  market  but  a  short  time  ago. 


and  the  screw  is  held  as  tightly  as  in  a 
vise  (Fig.  2). 

Hard  wood  offers  little  opposition  to 
the  screw  driven  with  the  holdfast.  There 


FiQ.  1. 


the  "holdfast"  sprang  into  instantaneous 
popularity,  and  already  has  found  a  place 
in  most  modem  tool-chests. 

The  holdfast  has  one  great  advantage 
over  the  old-time  screw-driver  in  that  it 


is  no  danger  of  cracking  the  head  of  the 
screw,  as  is  frequently  the  case  when  it 
is  driven  by  a  hammer.  The  jaws  and 
case  of  the  holdfast  can  be  removed  in  a 
second,   when  desired,  by  pressing  the 


Fio. 


will  start  and  drive  a  screw  without  the 
aid  of  a  hammer  or  gimlet.  The  com- 
plete tool,  with  the  case  and  jaws  set  on 
the  blade  ready  for  use,  is  shown  in 
Fig.  I.  When  the  screw  is  placed  on  the 
blade,  the  operator  loosens  the  jaws  with 
a  small  thumb  eccentric,  pushes  the  case 
down  and  grips  the  jaws  on  the  screw 
head.     Then  he  tightens  the  eccentric 


jaws  together  and  pulling  out  the  blade. 
The  tool  may  be  used  in  a  brace  or  spiral 
by  driving  the  pin  from  the  ferrule  and 
removing  the  blade  from  the  handle.  An- 
other advantage  of  the  instrument  is  that 
by  means  of  it  a  screw  can  readily  be  re- 
moved even  when  it  has  but  half  a  head. 
The  holdfast  is  light  and  strong,  being 
made  of  the  best  oil-tempered  tool  steel. 


Dinner-Pail  Philosophy 


C  There  is  plenty  of  room  at  the  top,  but  the 

elevator  is  not  running. 

C  Successful   men   know  when  not  to  tempt 

failure. 

C  Only  a  doctor  or  a  dentist  can  repair  some 

typewriters. 

C  The  ice  man  and  the  coal  man  both  swear 
by  the  thermometer. 

C  Bucket  shops  are  places  where  men  ex- 
change their  barrels  for  bungholes. 

C  At  fifty  a  man  has  forgotten  about  half  the 
things  he  knew  at  twenty. 
C.  Publishers  want  original   matter,  but  they 
draw  the  line  at  that  brand  of  spelling. 

C  If  a  man  doesn't  break  anything  else  when 
he  slips  on  a  banana  peel,  he  is  pretty  sure 
to  break  one  of  the  commandments. 


C  Just  when  the  undertaker  gets  ready  to  g^ve 
a  man  the  earth,  he  doesn't  want  it. 

C  Every  new  invention  is  expected  to  revolu- 
tionize things — but  it  doesn't. 

C  .^bout  the  time  a  man  thinks  he  knows  a 
woman,  he  discovers  that  he  doesn't. 

C  All  the  world's  a  circus  ring,  and  each  of 
us  at  times  enacts  the  role  of  clown. 

C  It's  a  smart  baby  that  understands  the  baby 
talk  its  mother  indulges  in. 

C  There  are  a  number  of  civil  engineers   in 
Chicago — also  a  number  who  are  not. 

C  The  I-told-you-so  chap  is  always  on  hand 
when  the  unexpected  happens. 

C  Some  men  get  there  because  they  are  push- 
ers and  some  others  because  they  are  kickers. 
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City-Owned  Street  Cars 


Results  of  a  Municipal  Exi>eriment  in  an  Entflish  City 


A  RECENT   REPORT  of  United 
States  Consul  Hamon,  Hull,  En- 
gland, on  the  subject  of  munici- 
pal street  railway  service  in  that 
city,  is  fraught  with  lessons  of  great  prac- 
tical importance. 

The  City  of  Hull,  says  Consul  Hamon, 
began  the  municipalization  of  its  transit 
system  at  an  unusually  favorable  time. 
The  charters  of  the  old  companies  were 
about  to  expire,  so  there  were  few  rights 
and  privileges  to  be  acquired.  The  total 
outlay  of  money  for  this  purpose  was 
about  $170,000.  At  the  same  date  the 
city  was  entering  upon  an  extended  sys- 
tem of  street  improvements.  The  streets 
were  to  be  repaved  and  widened,  and  new 
avenues  cut  through  the  old  part.  It  was 
thus  possible  to  lay  new  tracks  at  the 
same  time  that  new  pavements  were  put 
down. 

A  statement  of  the  street-car  system 
would  not  be  complete  without  a  descrip- 
tion of  these  city  pavements.  They  are 
of  the  most  enduring  character,  and  af- 
ford a  foundation  for  the  rails  unequaled 
by  anything  of  the  kind  that  I  know  of  in 
the  United  States.  First  a  layer  of  chalk 
is  put  down,  ten  inches  thick.  Over  this 
is  placed  an  8-inch  layer  of  broken  stone 
and  cement,  in  which  the  ties  for  the 
stringers  are  laid;  and  on  this  layer  of 
cement  are  superimposed  the  blocks  of 
wood  or  stone  which  form  the  pavement. 
The  rails  are  of  the  center-groove  girder 
pattern,  weighing  96  pounds  to  the  yard. 
This  forms  a  track  which  for  solidity  and 
evenness  cannot  be  surpassed.  Hull  has 
now  a  little  over  12  miles  of  such  double 
track,  and  this  number  is  being  constantly 
added  to. 

One  of  the  chief  peculiarities  of  the 
Hull  tram  system  is  the  double-decked 
car.  Recent  statistics  show  that  of  the 
6,660  electric  cars  in  use  in  the  United 
Kingdom,  90  per  cent  are  double-deckers, 
and  only  10  per  cent  single-deckers.  In 
this  way  the  seating  capacity  of  the  cars 
IS  more  than  doubled,  the  upper  deck 


accommodating  more  passengers  than  the 
lower  deck.  The  Hull  cars  are  of  two 
different  dimensions,  the  smaller  seating 
22  passengers  below  and  35  on  top.  This, 
of  course,  compels  a  heavier  style  of  car 
and  longer  platforms,  both  at  the  front 
and  rear,  so  as  to  prevent  congestion  in 
loading  and  unloading.  These  cars  cost 
here  about  $3,000  each,  without  the  cover 
over  the  roof,  which  is  now  being  added 
to  most  of  them. 

It  is  often  asked  why  the  double- 
decker  has  never  been  adopted  in  the 
United   States.     Two  or  three   reasons 


Double-Dbckkd  Trolley  Car. 

have  been  given  for  this  neglect.  One 
is  the  supposed  confusion  and  delay 
caused  on  the  platforms  by  passengers 
boarding  or  alighting  from  the  car,  part 
of  whom  enter  or  emerge  from  the  in- 
terior and  part  from  the  upper  deck.  No 
such  confusion,  congestion,  or  delay  is 
noticeable  on  the  cars  in  Hull,  even  dur- 
ing the  most  busy  hours  of  the  day. 

The  second  objection  to  the  double- 
decker  is  that  it  is  not  adapted  to  the  ex- 
tremes of  climate  in  the  United  States. 
In  the  heat  of  summer,  it  is  argued,  the 
passengers  would  be  exposed  to  the  burn- 
ing rays  of  the  sun ;  in  the  winter,  to  the 
cold  blasts ;  and  at  all  seasons,  to  storms. 
This  objection  is  apparently  more  tenable 
than  the  one  based  on  alleged  delay  in 
loading  and  unloading.     But  it  has  been 
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overcome  by  the  roofing-in  of  the  upper 
deck  with  combined  glass  and  wood  cov- 
ers. These  protect  the  passengers  from 
the  weather  as  effectually  as  the  inside 
passengers  are  protected.  The  roofs  are 
of  different  styles  and  arrangements. 
They  all  have  a  fixed  wooden  framework, 
but  in  one  pattern  the  side  windows  can 
be  raised  or  lowered  separately,  while 
in  the  other  pattern  all  the  windows  on 
both  sides  of  the  upper  deck  are  raised 
and  lowered  together  by  a  winch.  The 
roof  in  both  styles  coils  up  like  a  roller- 
top  desk,  either  in  sections  or  all  to- 
gether. In  one  style  of  these  the  deck 
extends  completely  ,over  both  platforms ; 
but  in  the  kind  used  in  Hull,  it  is  only 


Double-Decked  Trolley  Car,  with  Upper  Deck 
Roofed  In. 

a  little  longer  than  the  body  of  the  car. 
This  inclosing  of  the  upper  deck  would 
appear  to  overcome  the  climatic  objection 
to  this  kind  of  car. 

A  third  objeqtion  to  the  double-decker 
is  the  added  weight  and  difficulty  of 
handling  them.  How  decisive  this  ob- 
jection would  be  on  roads  in  cities  where 
there  are  heavy  grades,  I  do  not  know ; 
but  on  level  grades,  no  difficulty  is  ex- 
perienced. The  cars  are  stopped  and 
started  as  quickly  and  easily  as  the  single- 
decker  cars ;  and  there  are  more  slippery 
tracks  to  contend  with  in  this  country 
than  in  the  United  States,  the  fogs  and 
rains  causing  wet  and  muddy  rails  much 
more  frequently.  The  weight  of  these 
double-decked  cars,  with  every  seat  occu- 
pied above  and  below,  cannot  be  much 
more  than  the  weight  of  the  crowded 
single-deck  cars  run  on  nearly  every 
American  street  railway  during  the  busy 


hours  of  the  day.  So  this  third  objection 
to  the  double-decker  vanishes. 

One  of  the  chief  merits  of  the  double- 
decker  car  is  that  it  offers  a  smoking 
compartment  for  men  with  every  car. 
Very  few  women  climb  the  stairs,  al- 
though they  are  easy  of  ascent  and  de- 
scent; and  accidents  from  falling  are  so 
rare  as  to  make  them  a  negligible  quan- 
tity. The  "deck"  is  especially  popular 
with  men,  who  can  smoke  as  they  will 
even  if  women  are  present,  the  free  cir- 
culation of  air  removing  all  offensive 
odors.  Another  merit  of  the  double- 
decker  is  its  uses  as  an  observation  car, 
the  pleasure  of  riding  so  far  above  the 
street  with  an  extended  outlook  being 
great. 

Next  to  the  style  of  cars,  the  chief 
distinguishing  feature  of  the  Hull  tram- 
way system,  is  the  cheapness  of  the  fares. 
These  are  i  penny  (2  cents)  on  all  lines 
and  for  all  distances.  The  financial  re- 
sults of  this  low-fare  system  are  equally 
interesting.  During  the  last  twelve 
months  reported  on,  there  were  10  miles 
of  double  track,  or  20  miles  of  single 
track,  in  operation.  The  gross  income 
was  about  $445,000 ;  the  cost  of  operation 
was  about  $233,000;  this  left  a  gross 
profit  of  $212,000,  and,  deducting  inter- 
est on  the  investment  and  the  sinking 
sum,  left  a  net  profit  of  $122,000,  or  an 
average  of  over  $12,000  a  mile  of  double 
track,  which  went  into  the  City  Treasur\\ 

The  wages  paid  look  low  to  an  Ameri- 
can. Motormen  receive  from  $6.75  to 
$8.50  a  week,  and  conductors  from  $5.00 
to  $6.50  a  week.  But  it  must  be  remem- 
bered that  house  rents  and  some  kinds  of 
provisions  are  lower  in  England  than 
in  most  American  cities.  This  difference 
might  make  it  necessary  to  add  $2.00  a 
week  to  the  wages  of  Hull  motormen  and 
conductors  when  comparing  them  with 
the  wages  of  the  same  class  of  American 
workingmen.  But,  as  the  total  wages 
paid  on  the  whole  system  was  a  little  less 
than  the  net  profits,  after  deducting  in- 
terest and  sinking  fund,  it  is  evident  that 
wages  could  be  doubled  and  still  a  small 
profit  be  shown.  All  the  employees  are 
of  an  excellent  class,  fully  equal  in  in- 
telligence and  efficiency  to  those  em- 
ployed on  any  street-car  line.  A  day's 
work  consists  of  ten  hours,  the  cars  being 
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run  from  5  a.  m.  to  11:30  p.  m.  The 
speed  varies  in  different  parts  of  the  city, 
the  maximum  being  12  miles  an  hour. 
The  overhead  trolley  is  used. 

These  are  the  results  of  the  municipal- 
ization of  city  transit  in  Hull.  They  give 
American  cities  a  striking  proof  of  the 
mistake  they  have  made  in  surrendering 


their  streets  to  private  companies  that 
operate  the  lines  for  their  private  benefit, 
and  often  to  the  detriment  of  the  public. 
If  the  advocates  of  the  municipalization 
of  street-car  lines  in  the  United  States 
wish  a  good  object-lesson  on  their  side  of 
the  question,  they  cannot  do  better  than 
to  study  the  Hull  tramway  system. 


Locomotive  Whistle  Signals 


Just  one  long  blast  on  the  whistle,  

Is  a  sign  of  nearing  town, 
A  railway  crossing  or  junction,  maybe; 

And  this  — .  the  brakes  whistled  down. 


this  style, 


Two  long  — 
And  this 


are  just  the  reverse  of  the  last; 


the  engine's  reply, 


When  word  comes  from  the  conductor  to  stop, 
A  sort  of  cheerful  Ay!  Ay! 


These  three 
This 


means  two  different  things: 
That  the  train  will  back,  or  asks  you  to  note 
Some  special  signal  it  brings. 


will  show  when  the  train  comes  apart; 


These  four  — 
And  these 
But  this  one  - 


belong  to  the  flagman  alone, 

are  meant  for  the  crew; 


,  when  crossing  a  road  at  a  grade. 


More  nearly  interests  you. 

Five  short  ones say  to  a  flagman  on  guard, 

**Look  out  for  a  rear  attack! " 
And  a  lot  like  this ,  that  a  heedless  cow 

Or  a  deaf  man's  on  the  track! 
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The  New  York  Central  Railroad  is 

now  having  built  thirty  electric  locomo- 

tives  which  are  expected 

Locomotives  ^^  ^^^^  ^^^^"s  of  cars  at 
a  speed  of  75  miles  an 
hour.  These  locomotives  will  be  capa- 
ble of  developing  2,800  horse-power. 
The  present  steam  locomotives  which 
haul  the  Empire  State  Express  have  a 
horse-power  of  1,500  when  running  at 
60  miles  an  hour.  The  weight  of  one  of 
these  electric  locomotives  is  85  tons ;  and 
the  length,  37  feet.  The  diameter  of  the 
driving  wheels  is  44  inches ;  and  of  the 
pony  truck  wheels,  36  inches.  The  New 
York  Central  has  made  the  first  step 
among  the  railroads  towards  the  replac- 
ing of  steam  locomotives  with  electric. 


Has  the  remarkable  development 
of  interurban  trolley  lines  detracted  from 
TroUey  or  added  to  the  business 

versus  Steam  of  railroads?  Instead  of 
Lines  looking  on   these  electric 

lines  as  competitors,  big  railway  systems 
are  now  beginning  to  regard  them  as 
"feeders"  to  the  main  lines.  Statistics 
show  that  in  short  hauls  the  electric  lines 
detract  considerably  from  railway  pas- 
senger traffic  in  localities  where  there  is 
much  competition,  but  it  is  believed  that 
in  long  hauls  they  have  added  greatly  to 
the  business  of  the  railroads  by  creating 
a  desire  for  traveling,  and  by  making  the 
main  lines  easily  accessible  from  points 
whence  they  derived  little  patronage  be- 
fore the  advent  of  the  interurban  trolley 
lines. 

In  1895 — the  year  when  the  independ- 
ent railway  systems  of  cities  began  to 
expand  into  "interurban"  lines,  connect- 
ing towns  and  cities  over  wide  stretches 
of  country — the  Lake  Shore  &  Michigan 
Southern    road    carried    104,426    west- 


bound  and  98,588  east-bound  passengers 
between  Cleveland  and  Oberlin,  Ohio,  a 
distance  of  34  miles.  In  1896  the  net- 
work of  trolley  lines  about  Cleveland  was 
practically  completed.  By  1902  the  trol- 
ley lines  had  made  such  inroads  upon  the 
business  of  the  railway  lines  that  the  lat- 
ter carried  a  total  of  only  91,761  pas- 
sengers between  Cleveland  and  Oberlin, 
against  a  total  of  203,014  seven  years 
before. 

On  the  29  miles  of  track  between 
Cleveland  and  Painesville  and  intermedi- 
ate points,  the  Lake  Shore  carried  a  total 
of  199,292  passengers,  or  an  average  of 
16,608  a  month,  in  1895 ;  and  28,708,  or 
an  average  of  2,302  a  month,  in  1902. 

Prior  to  the  building  of  the  electric 
road  from  Detroit  to  Ann  Arbor,  Michi- 
gan, a  distance  of  40  miles,  the  purely 
local  business  of  the  Michigan  Central 
road  between  those  points  was  about  200 
passengers  a  day.  During  the  first  sum- 
mer that  it  was  in  operation,  the  electric 
road  averaged  4,000  passengers  a  day 
between  those  points. 

Undoubtedly  a  great  amount  of  en- 
tirely new  traffic  has  been  created  by  the 
electric  lines.  The  steam  roads,  it  is  be- 
lieved, have  derived  great  advantages 
from  this  new  business,  as  statistics  show 
a  great  increase  in  long-haul  traffic  from 
all  districts  where  the  interurban  trolley 
has  reached  a  high  stage  of  develop- 
ment. 

One  of  the  queerest  shipments  of 

Kansas  products  that  has  been  sent  from 

Shipping  Soil    Emporia  for  a  long  time, 

from  Kansas      was  a  two-bushel  sack  full 

to  Indiana  ^f  j-ich  Lyon  county  earth 
from  Will  Williamson's  farm,  four  miles 
west  of  Emporia,  which  was  sent  to  a 
man  in  Indiana.  The  Indianian  also  se- 
cured some  Kansas  alfalfa  seed,  and  will 


Digitized  by 


Google 


INDUSTRY  AND   COMMERCE 


81 


experiment  with  that  crop.  The  alfalfa 
earth  is  impregnated  with  a  kind  of  para- 
site which  lives  on  this  plant ;  and  this  is 
a  very  good  thing  for  the  alfalfa,  because 
the  plant  flourishes  on  dead  parasites. 
The  transported  soil  will  be  scattered 
over  the  field  in  which  the  seed  is  planted. 
The  experiment  will  be  watched  with  in- 
terest. 


paper  money,  performs  these  journeys, 
because  it  is  the  article  in  which  inter- 
national balances  are  settled.  It  serves 
this  purpose  because  its  value  as  coin  and 
its  face  value  are  everywhere  identical. 
The  coin  of  one  country  can  be  melted 
into  that  of  another  without  loss. 

Hence  gold  moves  about  the  world  re- 
gardless of  the  symbols  which  individual 
nations  may  stamp  on  its  face. 


Probably  as  simple  and  clear  an  ex- 
planation of  the  manner  in  which  gold 
How  coin  circulates  through  the 

Gold  commercial     world,     was 

Trayels  given  by  one  of  our  week- 
lies in  the  following  editorial : 

Some  coined  gold  recently  made  an  in- 
teresting journey  from  Tokio  to  Paris, 
by  way  of  the  United  States,  and  is  now 
on  its  way  toward  St.  Petersburg. 

Japan  has  been  buying  supplies  heavily 
from  the  United  States.  Such  transac- 
tions can  ordinarily  be  settled  through 
bills  of  exchange,  by  which  purchases 
and  sales  on  one  side  of  the  water  are 
swapped  off  against  purchases  and  sales 
on  the  other.  But,  because  of  war  needs, 
Japan  bought  much  more  than  usual  in 
this  country.  The  "balance  of  trade" 
between  the  two  countries  turned  strong- 
ly in  our  favor,  and  Japan  had  to  send 
gold  across  the  Pacific  to  square  the  ac- 
count. 

Meanwhile  the  Government  of  the 
United  States  has  bought  for  forty  mil- 
lion dollars  the  property  of  the  Panama 
Canal  Company,  which  was  owned  chiefly 
in  France.  It  may  be  that  some  of  the 
identical  gold  that  came  from  Japan  was 
used  in  the  payment  for  the  canal.  It 
would  have  reached  Paris  just  when  the 
French  were  taking  a  great  Russian  war 
loan. 

So,  unless  Russia  uses  the  proceeds  of 
its  French  loan  to  buy  supplies  in  Paris, 
or  to  pay  for  them  from  that  city,  this 
g^old,  continuing  its  journey,  may  go  to 
St.  Petersburg,  and  come  into  the  pos- 
session of  the  country  with  which  Japan 
is  at  war.  On  the  other  hand,  there  may 
be  a  return  movement  to  Japan  of  the 
gold  realized  by  the  Japanese  loan,  which 
was  mostly  taken  up  in  England  and  the 
United  States. 

Gold,  instead  of  other  metals  or  of 


According  to  our  Consular  Re- 
ports, there  has  been  only  5  per  cent  in- 

OurSnull  crease  in  our  trade  with 
South  American  the  South  American  states 
Trade  during     the     last     thirty 

years.  To  the  forty  million  people  in 
South  America,  our  yearly  sales  amount 
to  less  than  $1.00  per  capita.  This  is  a 
most  inadequate  and  unsatisfactory  state 
of  affairs.  We  sold  to  the  Canadians 
last  year  a  little  less  than  $24  per  capita ; 
and  to  the  Cubans,  without  any  reciproc- 
ity, about  $15  per  capita.  Of  the  total 
imports  into  South  American  countries, 
our  share  is  only  a  fraction  more  than  10 
per  cent  of  their  trade;  and,  while  we 
boast  of  our  American  shrewdness  and 
superior  methods  of  business,  the  unsatis- 
factory condition  of  our  trade  in  South 
America  is  due  mainly  to  a  lack  of  in- 
telligent and  well-directed  trade  energy. 
We  buy  from  them  three  times  as  much 
ias  we  sell  them.  We  pay  them  $120,000,- 
000  for  their  products,  and  they  use  the 
diflference  between  that  and  $40,000,000 
to  purchase  from  our  foreign  competi- 
tors the  goods  which  we  might  and  ought 
to  sell  them.  In  other  words,  we  supply 
them  with  funds  which  enable  them  to 
buy  from  other  people  things  that  we 
grow  and  manufacture.  In  the  last 
thirty  years,  we  have  purchased  from 
South  America  $1,700,000,000  more  than 
we  have  sold  it  by  direct  transportation. 


The  Illinois  Central  Railroad  has 

always  shown  a  wise  foresight  in  matters 

_  „     -         relating    to    the     future. 

RaUroads        j^^  clearing  of  the  for- 

and  Forestry      ^^^^  j^  ^^^   ^jj^^,^  ^^^^ 

has  brought  home  to  the  large  railroad 
systems  the  importance  of  tree  planting, 
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to  make  sure  of  a  supply  of  ties  in  the 
coming  years. 

Three  years  ago  at  a  point  near  Du 
Quoin,  111.,  the  Illinois  Central  planted 
200,000  catalpa  trees.  This  artificial 
forest  is  thriving  splendidly;  and  it  will 
not  be  long  before  many  of  the  ties  on 
the  Illinois  Central  Railroad  will  be  cut 
from  their  own  forest,  planted  in  the 
heart  of  Illinois.  The  same  company  is 
at  work  on  a  similar  forest  in  Mississippi. 


attention  to  becoming  proficient  in  the 
art;  but  expert  handiwork  can  produce 
many  beautiful  creations  if  the  designer 
has  an  artistic  eye.  Bright  women  who 
have  not  the  means  to  present  their 
friends  with  costly  cut  glass  or  expensive 
imported  ware,  can  engrave  a  set  of 
tumblers  or  a  pitcher  of  the  commonest 
material,  and  convert  it  into  a  gift  which 
the  recipient,  if  a  lover  of  the  beautiful, 
will  thoroughly  appreciate. 


Glass    engraving    may    become    as 

popular  as  was  brass  hammering  a  few 

E       vin         y^rs  ago.     With  the  use 

°^,     ^       of  a  weak    acid    solution 

on  Glass  jk  4,       £  9 

and  a  set    of    engravers 

tools,  truly  wonderful  work  can  be  pro- 
duced upon  the  surface  of  goblets,  tum- 


FoR  TWO  YEARS,  in  Washington,  D.  C, 
a  Naval  Board  has  been  experimenting 
with  liquid  fuel.    The  re- 
liquid  Fuel      port    of     its     work,     re- 
cently made  public,  states 
that  crude  petroleum  is  more  of  a  steam 
producer  than  coal,  and,  with  slight  dis- 


SPECIMENS  OF  ENGRAVING  ON  GLASS. 


biers,  pitchers,  and  other  ordinary  uten- 
sils. The  designs,  as  will  be  seen  from 
the  accompanying  illustration,  embrace  a 
variety  of  patterns — from  leaves  and 
flowers  to  representations  of  animals, 
birds,  and  persons.  It  is  claimed  that 
work  of  a  much  finer  character  can  be 
done  than  in  the  case  of  glass  cutting, 
while  very  thin  ware  can  be  used  without 
danger  of  breaking.  The  pioneer  glass 
engraver  in  the  United  States  was  Joseph 
Locke  of  Pittsburg.  Pa.  He  learned  his 
trade  at  Worcester,  England,  and  worked 
in  a  number  of  the  most  noted  factories 
of  Great  Britain.  He  had  an  exhibition 
of  his  work  at  the  Chicago  World's  Fair 
in  i8()3,  which  first  attracted  attention  to 
the  opportunties  for  working  on  glass 
in  this  manner. 

This  industry  promises  to  become  very 
popular,  especially  with  women,  as  so  few 
tools  are  required  and  the  work  can 
readily  be  done  at  home.  One  must. 
however,   devote  considerable  time  and 


tillation,  its  combustion  is  less  wearing 
on  boilers.  These  are  two  of  the  con- 
clusions reached  by  the  Board ;  and  they 
will,  without  doubt,  prove  an  eflfective 
spur  to  the  development  and  use  of  oil 
as  a  fuel  in  the  sections  of  country  where 
it  is  plentiful. 


According    to    the    report    of    the 
American  Consul-General,  there  are  four 
Steel  yards  in  Canada   for  the 

Shipbuilding  in  construction  of  steel  ves- 
C*n*dA  sels.  One  yard  is  building 
a  canal  boat  that  is  to  carry  7.500  bushels 
of  wheat,  or  23,000  tons  of  dead  weight. 
Her  cost  will  be  $130,000.  This  yard  has 
several  other  contracts  nearing  comple- 
tion. The  steel  plates  used  are  now  im- 
ported free  of  duty  from  the  United 
States,  as  they  are  not  made  in  Canada. 
As  British-built  steel  vessels  come  into^ 
Canada  duty  free.  itP&tiimpossible  to  de-^ 
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velop  the  industry  in  Canada  successful- 
ly, except  for  vessels  of  small  size  or  of  a 
design  necessitated  by  local  requirements. 
It  is  stated  that  a  Nova  Scotia  steel  com- 
pany intends  to  manufacture  plates;  if 
so,  the  duty  of  25  per  cent  will  attach, 
and  the  price  likely  advance.  This  would 
probably  cause  the  suspension  of  steel 
shipbuilding  in  Canada  unless  sustained 
by  duty  or  botinty. 


The  Steam  Turbine  is  making  large 
gains    in    public    favor.      The    immense 
Tha  power     station      of     the 

Steam  Pennsylvania,  New  York 

Turbine  &  Long  Island  Railroad, 
and  the  Philadelphia  Rapid  Transit  Sub- 
way system  of  Philadelphia,  are  being 
equipped  with  steam  turbines,  aggregat- 
ing at  the  start  33,000  K.  W.  capacity. 
Also,  the  Interborough  Rapid  Transit 
Company  of  New  York  and  the  Brooklyn 
Rapid  Transit  system  have  both  adopted 
steam  turbines  of  the  Westinghouse- 
Parsons  type  for  extensions  in  power. 
The  equipment  of  these  systems  will  be 
in  units  of  5,500  K.  W.  each,  thus  con- 
forming to  the  precedent  established  by 
the  Pennsylvania  and  Philadelphia  sys- 
tems in  regard  to  the  capacity  of  their 
largest  main  generating  units.  The  Phil- 
adelphia Rapid  Transit  Company  have 
also  recently  extended  their  original 
order  for  16,500  K.  W.  in  Westinghouse- 
Parsons  turbines,  by  6,000  K.  W.,  in  four 
units  of  1,500  K.  W.  each.  A  contract 
has  recently  been  closed  with  the  Mer- 
chants' Light,  Heat  &  Power  Company 
of  Indianapolis,  Indiana,  for  two  750-K. 
W.  turbine  units  for  general  light  and 
power  service.  At  the  Cactus  Mines, 
I'tah,  turbines  furnish  electric  power  for 
lighting  the  buildings  and  mines,  and 
for  all  other  forms  of  power  throughout 
the  company's  property. 


Rear-Admiral  Melville  has  returned 
from  Europe,  where,  as  representative  of 
Opposed  to      the  Navy  Department,  he 
the  Steam       investigated    the    present 
Turbine         relation  of  the  steam  tur- 
bine to  marine  service.    The  admiral  ex- 
pressed himself  in  the  following  words: 


"I  shall  oppose  the  building  of  warships 
with  turbines,  except  for  experimental  pur- 
poses. The  whole  thing  is  in  its  infancy, 
and  there  is  not  an  engineer  living  who  is 
willing  to  swear  by  it.  In  London  I  had  many 
interviews  with  Lord  Selborne,  First  Lord  of 
the  Admiralty  ;  Rear- Admiral  Sir  John 
Durston;  Admirals  May  and  Oram;  Sir  Wil- 
liam H.  White,  the  naval  architect;  and  with 
members  of  the  Cunard  Commission,  appointed 
to  study  the  turbine.  The  Cunard  people  were 
not  very  communicative,  being  pledged  to 
secrecy;  but  the  naval  officials  gave  me  much 
information.  I  visited  yards  in  the  United 
Kingdom  where  turbines  are  building,  and  saw 
five  of  the  vessels  in  process  of  construction. 
These  boats  were  of  moderate  speed,  of  the 
triple- screw  type.  I  found  no  one  wha  was 
satisfied  with  the  claim  of  economy  of  coal 
and  weight  made  in  behalf  of  the  turbine.  As 
to  space,  there  seemed  to  be  no  question  in  the 
minds  of  the  shipbuilders;  and,  while  all  are 
anxious  to  build,  none  are  ready  to  guarantee 
anything  but  moderate  speed,  and  I  am  sur- 
prised that  the  Cunard  Line  should  make  an 
experiment  on  such  a  large  and  expensive 
scale.  In  my  visits  to  foreign  shipyards  I 
went  to  Stettin,  Hamburg,  Flushing,  and 
through  some  French  yards.  I  found  the 
French  yards  dabbling  in  the  turbine  to  a 
small  extent  only.  Of  all  the  engines  that  I 
examined,  I  found  the  Westinghouse  'double- 
flow'  the  best." 


]\IoRE  THAN  50,000,000  POUNDS  of  In- 
dia rubber,  valued  at  over  $30,000,000, 
India  ^^^^    imported    into    the 

In  1890  the  quantity  was 
only  33,000,000  pounds ;  in  1880,  16,000,- 
000  pounds ;  in  1870,  9,000,000  pounds ; 
and  in  1882,  the  earliest  date  at  which 
rubber  was  shown  in  the  import  statistics, 
it  was  only  2,125,516  pounds. 

This  rapid  growth  in  the  importation 
of  crude  India  rubber  is,  of  course,  due 
to  the  great  increase  in  its  use  in  manu- 
facturing— for  rubber  garments,  shoes, 
etc.,  and  its  use  in  machinery  and  as  tires 
for  vehicles.  Over  $100,000,000  worth 
of  manufactures  from  India  rubber  is 
now  turned  out  from  the  factories  of  this 
country  every  year,  and  about  half  of  this 
total  is  in  the  form  of  boots  and  shoes. 

So  great  is  the  demand  for  India  rub- 
ber for  use  in  manufacturing,  that  not 
only  has  the  importation  vastly  increased, 
but,  in  addition  to  this,  the  forests  of  the 
East  Indies  are  called  upon  for  several 
million  pounds  each  year  of  a  new  sub- 
stitute for  gutta  percha,  known  as  "gutta 
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joolatong;"  while  the  highways  and  by- 
ways of  Europe  and  other  parts  of  the 
world  are  also  ransacked  for  cast-off 
rubber,  from  which  rubber  is  "reclaimed" 
to  be  used  in  conjunction  with  new  rub- 
ber from  the  forests  of  Brazil,  Africa, 
and  the  East  Indies. 


A  STATEMENT  issucd  by  the  Bureau  of 
Statistics  of  the  Department  of  Corn- 
Japanese  Im-  merce  and  Labor  shows 
ports  of  Electric-  that  the  exports  of  elec- 
al  Machinery  trical  machinery  to  Japan 
for  the  eleven  months  ended  May  31, 
1904,  were  valued  at  $715,057,  as  com- 
pared with  $426,562  for  the  correspond- 
ing period  of  last  year.  The  exports  of 
scientific  instruments  for  the  same  peri- 
ods decreased  from  $255,833  in  1903  to 
$131,605  in  1904.  Increases  are  shown 
in  other  articles — cars  and  carriages, 
from  $133,402  to  $250,446;  builders' 
hardware,  from  $129,449  to  $148,133; 
locomotives,  from  $275,042  to  $499»073 » 
typewriters,  from  $I4»357  to  $21,042; 
and  a  substantial  increase  in  most  other 
articles  is  noted.  The  war  has  not  thus 
far  had  any  appreciable  effect  on  Japan's 
demand  for  modern  things. 


The    Electrical   Review   contains  the 
following  interesting  item : 

"Our  foreign  exchanges  report  that  at  one 
of  the  meetings  of  the  South  African  Light- 
Reduction        ing    Association,    to    account 

of  Municipal  for  the  shrinkage  in  the  con- 
Expense  sumption  of  gas,  it  was  ex- 
plained that  the  Government  of  Cape  Colony 
has  adopted  a  standard  time  which  moved  for- 
ward the  day  one  hour.  Now,  the  people  of 
South  Africa  regulated  their  daily  affairs  by 
the  clock  before  this  change,  and  they  still  do 
so.  They  rise  one  hour  earlier  and  go  to  bed 
accordingly.  This  shifting  forward  of  the  day 
in  effect  extends  twilight  into  the  night.  Street 
lamps  are  lit  an  hour  later—according  to  the 
clock — and,  as  they  are  extinguished  at  the 
regular  time,  an  hour  of  lighting  is  saved. 
It  does  not  appear  that  the  new  life  is  less 
enjoyed  than  the  old,  as  doubtless  the  chickens, 
cats,  and  other  domestic  animals  have  also 
adopted  the  new  day.  This  is  surely  an  ex- 
ceedingly simple  and  effective  method  of  re- 
ducing one  item  of  municipal  expense ;  and  we 
recommend  it  to  those  towns  which,  owning 
municipal  plants,  each  year  have  the  hard 
problem  of  making  the  income  meet  the  ex- 
penses." 


According    to     the     United     States 
Census   Bureau,  the  telephone  industry 
The  in  the  United  States  rep- 

Telephone  resents  a  capital  of  over 
Industry  $450,000,000,  covering 
slightly  over  4,000  systems,  with  2,371,044 
telephones  of  all  kinds,  over  which  were 
exchanged  during  the  year  1902  the  ex- 
traordinary number  of  more  than  5,000,- 
000,000  telephone  conversations.  This 
industry  employed  64,628  wage-earners, 
to  whom  was  paid  $26,369,735;  and 
14,124  salaried  officials  and  clerks,  who 
received  $9,885,886.  The  revenue  de- 
rived from  the  industry  reached  the  im- 
mense total  of  $86,825,536.  The  ex- 
penses for  the  year  were  $61,152,823. 
The  interest  on  bonds  was  $3,411,948, 
and  the  dividends  paid  were  $14,982,719. 
It  would  appear  that,  exclusive  of  the 
interest  on  bonds,  the  expenses  were  just 
about  70  per  cent  of  the  income. 


The  demand  for  motors  and  all  other 
electrical  apparatus,  in  Scotland,  is  stead- 
Profitable  Field  ily  increasing ;  and  Ameri- 
f or  Electrical  can  companies  prepared 
Eng'ring  Finns  to  compete  in  these  lines 
of  manufacture  have  now  their  best  op- 
portunity. The  application  of  electricity 
as  a  motive  power  in  various  industries — 
for  urban  lighting  and  traction,  as  light 
and  power  for  coal  mines,  and  for  other 
uses,  examples  of  which  are  numerous, 
mark  the  real  dawn  of  the  electric-power 
era  in  this  part  of  Great  Britain.  Ameri- 
can manufacturers  have  in  the  past  few 
years  furnished  some  of  the  heavy  ma- 
chinery for  municipal  generating  stations 
and  private  plants,  and  also  a  consider- 
able number  of  dynamos,  motors,  etc. 
American-English  concerns  have  done 
much  in  this  line — in  fact,  they  seem  to 
be  well  ahead  of  all  others. 


A  Cape-to-Cairo  railway  is  becom- 
ing a  reality  far  more  rapidly  than  any- 
Cecil  one  would  believe  possible 

Rhodes'8        at  the  time    the    scheme 
Dream  ^^g  g^st  broached  by  the 

late  Cecil  Rhodes.     Last  week  a  train 
left   Cape   Town   for  Victoria   Falls,   a 
distance  of  something  like   1,600  miles. 
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From  Cairo  the  railroad  now  penetrates 
far  into  the  Soudan.  Roughly  speaking, 
two-thirds  of  the  "Cape-to-Cairo"  line 
is  already  completed ;  and  in  a  few  more 
years  Africa  will  be  traversed  from  one 
end  to  the  other  by  rail.  A  railway  trip 
through  equatorial  Africa  does  not  ap- 
pear to  offer  any  advantages  over  trans- 
portation by  the  Southampton  liners; 
but,  as  a  commercial  undertaking,  the 
road  will  be  of  the  greatest  importance  in 
opening  up  the  resources  of  Central  Af- 
rica. Its  strategical  and  political  im- 
portance to  the  British  Empire,  as  an- 
other link  of  intra-imperial  communica- 
tion, goes,  of  course,  ;)jBithout  saying. 


The  Government  of  Algeria  contem- 
plates giving  subsidies  to  Algerian 
Foreigu  farmers  for  the  purchase 

Indiutrial  of  plows  of  modern  con- 
Notes  struction.  The  governor- 
general  of  that  French  African  province 
has  publicly  called  the  attention  of  the 
natives  to  the  advantages  to  be  derived 
from  using  modem  plows  instead  of  the 
antiquated  implements  now  in  vogue 
there. 

The  Eg}'ptian  Government  has  granted 
$8,500,000  in  aid  of  the  construction  of  a 
line  of  railroad  from  Berber  to  Suakin. 

The  town  of  Pardubitz,  Bohemia 
(Austrian  Empire),  is  about  to  construct 
waterworks. 

The  commercial  agent  of  Canada,  rep- 
resenting the  Dominion's  trade  interests 
in  Australia,  reports  that  the  towns  and 
settlements  of  Tasmania,  Victoria,  and 
South  and  West  Australia  are  rapidly 
introducing  calcium  carbide  lighting 
plants  and  implements. 

A  branch  railroad  is  to  be  constructed 
between  Alberdi  and  Sudbeste  in  Ar- 
gentina. 

The  breweries  at  Pilsen,  Bohemia,  will 
erect  a  large  electric  central  station  to 
furnish  that  noted  industry  with  power. 

The  Russian  Ministry  of  Roads  and 
Traffic  has  decided  to  operate  a  branch 
of  the  Baltic  Railway  by  electric  power. 

The  municipality  of  Venice,  Italy,  has 
resolved  to  purchase  electric-motor 
boats. 

The  waterworks  of  San  Juan,  Argen- 


tina, are  to  be  extended,  at  a  cost  of 
$338,167. 

The  value  of  artificial  and  chemical 
fertilizers  annually  used  in  Italy  is  esti- 
mated at  $8,250,000,  among  which  min- 
eral superphosphate,  Thomas  slag,  Chile 
saltpeter,  and  ammonia  sulphate  are  the 
principal  items. 

Owing  to  great  losses  of  cattle  by  the 
rinderpest  in  Eg}T)t,  the  large  plantations 
and  farmers  there  are  about  to  introduce 
steam  plows  and  automobile  machines 
for  the  cultivation  of  grain  and  cotton. 


The  Cape-to-Cairo  Railroad  is  soon 

to  have  the  highest  bridge  in  the  world. 

Highest         A    huge    one-span    arch 

Bridge  In  the     steel     bridge — the     main 

World  span  500  feet — is  to  carry 

the  road  across  the  Zambesi  river,  a  short 

distance  below  the  Victoria  falls. 

The  material  for  the  construction  will 
be  transported  across  the  river  from  one 
bank  to  the  other  by  means  of  an  electric 
cableway. 


In  Holland  and  Belgium  the  dog 
occupies  the  place  which  the  donkey  does 
Dutch  in  several  other  countries. 

Draught         In  the  former,  the  sight 
^^^  of  a  couple  of  dogs  drag- 

ging along  a  pushcart  loaded  with  vege- 
tables, flowers,  or  shining  milk-cans  is 
a  familiar  one.  The  dogs  trot  along  un- 
derneath the  cart,  within  easy  reach  of 
the  blunt  toe  of  the  sabot  worn  by  the 
woman  who  walks  behind  to  guide  the 
cart  by  the  handles  attached  at  the  rear. 
In  Belgium  the  dogs  are  hitched  in  front, 
three  abreast,  and  are  guided  by  a  pair 
of  rope  reins  fastened  to  a  muzzle  about 
the  nose  of  the  middle  dog.  Recently 
the  National  Cart  Dog  Association  held  its 
first  exhibition  of  cart  dogs.  The  Flem- 
ish breeders  have  found  that,  in  crossing 
Belgium  mastiffs  with  Great  Danes,  with 
the  idea  of  increasing  the  size  of  cart 
dogs,  and  so  securing  additional  strength, 
they  made  a  mistake.  The  result  proved 
to  be  animals  with  weak  hind  quarters 
and  disproportionate  limbs.  Now  the 
breeders  are  endeavoring  to  revive  the 
original  stock. 
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PRESIDENT  ROOSEVELT. 


Practical  Talks  by  Practical  Men 

The  Strenuous  Life 


By  THEODORE  ROOSEVELT 

President  of  the  United  States 


A  LIFE  OF  IGNOBLE  EASE,  a 
life  of  that  peace  which  springs 
merely  from  lack  either  of  desire 
or  of  power  to  strive  after  great 
things,  is  as  little  worthy  of  a  nation  as 
of  an  individual.  I  ask  only  that  what 
every  self-respecting  American  man  de- 
mands from  himself,  and  from  his  sons, 
shall  be  demanded  of  the  American  na- 
tion as  a  whole.  Who  among  you  would 
teach  your  boys  that  ease,  that  peace  is 
to  be  the  first  consideration  in  your  eyes 


— to  be  the  ultimate  goal  after  which 
they  strive? 

*  *  *  You  work  yourselves,  and 
you  bring  up  your  sons  to  >york.  If  you 
are  rich,  and  are  worthy  your  salt,  you 
will  teach  your  sons  that  though  they 
may  have  leisure,  it  is  not  to  be  spent  in 
idleness:  for  wisely  used  leisure  merely 
means  that  those  who  possess  it,  being 
free  from  the  necessity  of  working  for 
their  livelihood,  are  all  the  more  tound 
to  carry  on  some  kind  of  non-remuner- 
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ative  work  in  science,  in  letters,  in  art, 
in  exploration,  in  historical  research — 
work  of  the  type  we  most  need  in  this 
country,  the  successful  carrying  out  of 
which  reflects  most  honor  upon  the 
nation. 

We  do  not  admire  the  man  of  timid 
peace.  We  admire  the  man  who  em- 
bodies victorious  effort;   the  man  who 


never  wrongs  his  neighbor;  who  is 
prompt  to  help  a  friend;  but  who  has 
those  virile  qualities  necessary  to  win  in 
the  stern  strife  of  actual  life.  It  is  hard 
to  fail ;  but  it  is  worse  never  to  have  tried 
to  succeed.  In  this  life  we  get  nothing 
save  by  effort.  Freedom  from  effort  in 
the  present  merely  means  that  there  has 
been  stored  up  effort  in  the  past. 


Science  and  Art 


(^LD  ALEXANDER,  the  porter  of  the 
^^  Royal  Institution  in  London,  was 
quite  a  distinguished  character  in  his 
way,  and  from  his  long  experience  was 
on  terms  of  more  than  ordinary  famili- 
arity with  the  professors  and  visitors. 
One  day  he  was  assisting  Professor  Hux- 
ley to  hang  the  diagrams  for  his  lecture. 
The  screen  on  which  the  diagrams  were 
hung  was  not  very  large,  and  Huxley,  do 
as  he  would,  could  not  succeed  without 
the  blank  comer  of  one  diagram  overlap- 
ping the  illustration  of  another  one  on 
which  he  placed  great  importance.  What 
was  to  be  done?  The  professor  asked 
Alexander  to  bring  a  pair  of  scissors. 
The  scissors  were  brought;  but,  as  the 
joint  was  somewhat  loose  the  professor 
was  not  able  to  cut  the  paper,  and  he 
threw  the  scissors  down  in  disgust,  add- 
ing that  they  were  useless.  "Vera  guid 
shears.  Professor,"  said  Alexander.  "I 
tell  you  they  won't  cut,"  said  Huxley. 
"Try  again,"  said  Alexander.  "They  will 
cut." 

The  professor  tried  again,  and,  not  suc- 
ceeding, said  somewhat  angrily :  "Bring 
me  another  pair  of  scissors."  Lord  (then 
Sir  William)   Armstrong    stepped    for- 


ward and  ordered  Alexander  to  buy  a 
new  pair.  "Vera  guid  scissors.  Sir  Will- 
iam," persisted  Alexander,  and,  picking 
up  the  scissors  from  the  table  and  plac- 
ing his  thumb  and  forefinger  into  the 
handles,  he  stepped  forward  and  asked 
Huxley  how  he  wanted  the  paper  cut. 
"Cut  it  there,"  said  Huxley  somewhat 
tartly,  at  the  same  time  indicating  the 
place  with  his  forefinger. 

Alexander  took  hold  of  the  paper,  and, 
inserting  the  scissors,  pressed  the  blades 
together  and  cut  off  the  required  portion 
as  neatly  as  if  he  had  used  a  straight- 
edge ;  then,  turning  to  the  professor  with 
a  rather  significant  leer  and  twinkle  of 
the  eye,  said:  "Seeance  an'  airt  dinna 
aye  gang  thegither,  Professor."  Huxley 
and  all  present  collapsed.  Huxley  put 
his  hand  into  his  pocket,  and,  taking  out 
a  sovereign,  gave  it  to  Alexander,  adding 
at  the  same  time,  "You  have  done  me." 
The  same  evening  Alexander  related  the 
story  with  great  gusto  to  a  friend.  When 
asked  how  he  dared  make  so  free  with 
such  a  distinguished  man,  he  replied  with 
great  emphasis:  "Lord,  mon,  they  bits 
o'  professor  bodies  ken  naething  at  a' 
except  their  buiks." 
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Underground  London 


THE  AMERICAN  TOURIST 
visiting  London  for  the  first  time, 
is  almost  certain  to  leave  the  city, 
which  Englishmen  believe  is  the 
lieart  of  the  world,  without  knowing  that 
another  London,  in  many  respects  more 
wonderful  than  the  one  he  sees,  lies  be- 
neath his  feet.  In  this  buried  city  are 
hundreds  of  miles  of  streets ;  a  river  fed 
by  a  score  of  streams  flows  quietly  along 
between  its  shadowy  banks;  baths,  bak- 
eries, and  restaurants  carry  on  their  work 
where  daylight  never  enters,  and  safely 
removed  from  the  dust  and  bustle  of  the 
traffic  above  them.  In  a  certain  district 
are  wine  vaults,  which,  if  ranged  in  a 
line,  would  extend  over  thirty  miles. 

If  you  doubt  the  existence  of  a  subter- 
ranean London,  inquire  of  some  English- 
man who  has  explored  this  buried  city, 
and  he  will  tell  you  of  clean,  well-paved, 
well-ventilated,  well-lighted  subways, 
along  which  you  may  walk  for  hours. 
At  your  side  run  high  pipes  carrying  the 
-electric  •  wires,  pneumatic  tubes,  etc.,  for 
the  use  of  the  millions  of  human  beings 
in  the  London  above.  In  your  walk  you 
may  stop  and  look  down  through  a  grat- 
ing on  a  railway  station  far  beneath  you,  • 


and  at  the  same  time  hear  the  thunders  of 
an  underground  train  just  above  your 
head.  Deep  down  beneath  where  you 
stand,  are  other  passages  through  which 
run  enormous  gas  and  water  mains ;  and 
between,  at  different  levels,  is  "the  most 
wonderful  network  of  underground  rail- 
ways in  the  world."  In  this  buried  Lon- 
don are  hundreds  of  miles  of  sewers,  the 
exploration  of  which  is  by  no  means  a 
pleasant  task,  as  rats  are  there  in  thou- 
sands. The  old  Fleet  River,  about  which 
we  read  in  the  doings  of  bygone  cen- 
turies, flows  to  the  Thames  through  a 
channel  over  twelve  feet  in  depth,  and, 
after  heavy  rains,  thunders  along  in  great 
volume.  Beneath  St.  Paul's  churchyard 
is  a  large,  well-equipped  restaurant  where 
hundreds  take  their  meals  every  day.  To 
gain  an  entrance  to  this  restaurant,  you 
must  walk  under  a  large  block  of  ware- 
houses. 

While  on  this  subterranean  trip,  you 
will  be  shown  many  interesting  historical 
relics — for  example,  an  arch  and  doorway 
built  about  the  time  Pompeii  was  de- 
stroyed, and  the  bath  in  which  the  Roman 
Emperor  Severus  took  his  morning  dip 
seventeen  centuries  ago. 


The  Outlook  for  Trained  Men 


WHATEVER  CRITICISM  may 
be  directed  against  the  courses 
of  engineering  study  given  by 
our  American  schools,  there  is 
no  escape  from  the  fact  that  their  gradu- 
-ates  now  fill  a  very  large  proportion  of 
the  most  important  and  best  paying  posi- 
tions open  to  engineers.  Such  a  condi- 
tion cannot  result  from  chance  or  mere 
good  fortune;  on  the  contrary,  it  has 
come  about  because  employers  have 
found  it  to  their  advantage  to  employ 
such  men  in  preference  to  others  who 
have  not  received  similar  training.  As 
these  graduates  themselves  become  em- 
ployers, they  turn  naturally  to  the  schools 
for  their  assistants,  and  the  next  gener- 


ation is  likely  to  find  the  graduate  engi- 
neers in  full  control,  from  highest  to 
lowest. 

The  technically  trained  engineer  is 
to-day  exerting  a  mighty  influence  in 
the  development  of  the  country  and  its 
resources,  and  in  the  future  will  perhaps 
play  an  even  more  important  part.  Our 
engineering  schools  may  well  feel  proud 
of  the  results  of  their  labor,  and  he  will 
be  foolish,  indeed,  who,  in  the  light  of 
what  their  graduates  have  accomplished 
and  are  accomplishing,  will  say  that  the 
training  which  they  have  given  is  far 
wrong  in  its  conception  or  its  attainment. 
— Proceedings  of  the  Society  for  the  Pro- 
motion of  Engineering  Education. 
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Noon   Hour  Talks 


Has  "Success*^  an  Age  Limit? 


ONE  OF  THE  COMMON 
;*SAWS"  of  to-day  is  that  "this 
is  the  age  of  young  men."  This 
phrase  we  are  constantly  meet- 
ing in  the  literature  put  forth  by  a  cer- 
tain class  of  magazines,  and  it  has  also 
become  a  part  of  the  stock  in  trade  of 
popular  lecturers.  Analyzed,  it  is  meant 
to  express  the  belief  that  in  all  the  active 
pursuits  of  life,  the  young  man  is  in  the 
saddle;  that  the  young  man  of  this  age 
has  his  hand  on  the  throttle  of  the  world. 


Youth  Successful  in  All  Ages 

And  yet  young  men  play  no  greater, 
no  more  prominent  part  in  this  genera- 
tion than  they  did  in  others.  Luther  in 
the  sixteenth  century,  Newton  in  the  sev- 
enteenth. Napoleon  and  Pitt  in  the  eigh- 
teenth, and  thousands  of  others — dating 
from  the  present  back  to  Alexander  the 
Great,  who  conquered  the  then  known 
world  before  he  was  thirty — bear  wit- 
ness that  the  young  man  of  ability,  of 
initiative,  is  not  the  peculiar  creation  of 
this  generation,  but  common  to  all  time. 
In  estimating  the  success  of  young  men 
in  past  centuries,  we  must  judge  them 
by  the  achievements  which  meant  suc- 
cess in  their  own  age,  not  by  what  means 
success  in  ours. 

The  secret  of  success  has  never  been  a 
matter  of  age.  A  man  may  be  old  or 
young,  and  fail.  Success  depends  upon 
the  quality  of  a  man's  ability  and  the 
steadfastness  of  his  purpose.  Men  of 
ability  and  moral  strength  have  won  suc- 
cess at  50  as  often  as  have  men  of  25. 
It  is  simply  a  question  of  paying  the 
price.  If  a  man  is  unwilling  to  pay  in 
time,  skill,  patience,  the  price  demanded 


to  attain  a  certain  end — ^no  matter 
whether  he  be  twenty-five  or  seventy,  he 
will  fail.  The  young  man  who  starts  out 
with  the  idea  that  in  the  active  affairs  of 
life  the  old  men  are  on  the  shelf,  makes 
a  mighty  big  mistake. 

What  Old  Men  Have  Pone 

Doctor  Johnson  wrote  his  famous 
**Lives  of  the  Poets"  at  seventy-eight. 
Galileo  was  seventy  when  he  wrote  on 
the  "Laws  of  Motion."  Bismarck  ruled 
Germany  at  seventy-five.  General  Grant 
was  unknown  at  forty-two.  In  the  active 
affairs  of  the  world,  it  is  not  a  question 
of  How  Old  Are  You?  but  What  Can 
You  Do?  It  is  true,  "A  man  at  fifty  is 
too  old  to  run  up  and  down  on  the  icy 
top  of  a  freight  car  in  winter ;"  but  as  a 
man  with  an  active,  productive  brain,  he 
should  be  at  his  best.  If  he  has  profited 
by  his  opportunities,  he  should  be  even 
better  off  and  more  useful  at  sixty  than  at 
fifty. 

Another  Popular  Fallacy- 
It  is  said  that  youth  is  the  best  time  to 
study.  Quite  true.  In  youth  the  average 
boy's  most  important  work  is  to  attend 
school.  Under  ordinary  circumstances 
there  is  nothing  else  for  him  to  do.  But 
the  statement  that  youth  is  the  best  time 
to  study  does  not  mean  that  a  grown 
man  is  incapable  of  being  a  good  student. 
If  the  truth  were  told,  we  should  discover 
that  old  men  are  among  the  best  of  stu- 
dents. Some  people  talk  as  if  a  man  at 
forty  were  incapable  of  mastering  a  sci- 
ence, art,  or  trade;  that  to  take  up  any 
serious  study  after  thirty-five  or  forty, 
is  only  a  waste  of  time  and  money.    But 
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listen!  Noah  Webster  mastered  seven- 
teen languages  after  he  was  fifty.  James 
Watt,  the  inventor  of  the  Condensing  En- 
gine, learned  to  speak  and  read  German 
at  eighty-seven.  George  Stephenson  did 
not  learn  to  read  and  write  until  he  had 
reached  manhood.  Richard  Baxter  did 
not  know  a  single  letter  at  eighteen. 
*'Men  are  like  wine — age  sours  the  bad 
and  improves  the  good." 

^» 

Opportunities  for  Old  and  Young 

How  many  times  will  a  mature  man 
say  to  a  younger  friend  or  fellow- worker, 
'*I  wish  when  1  was  young  I  had  had 
your  opportunities  to  get  an  education, 
and  I  should  have  made  something  of 
myself.'*  He  seldom,  if  ever,  realizes 
that  the  same  educational  opportunity  is 
waiting  at  his  own  door.  There  is  a  cer- 
tain excuse  for  a  nian  of  fifty-five  or 
sixty  feeling  that  it  is  little  use  at  his  time 
of  life  to  start  a  course  of  study;  but 
when  a  man  of  thirty-five  or  forty  delib- 
erately refuses  to  enter  upon  a  course  of 
study,  the  accomplishment  of  which 
would  be  certain  to  bring  him  promotion 
in  his  trade  or  profession,  such  a  man 
commits  a  positive  crime  against  himself. 
A  large  number  of  the  men  whose  names 
are  associated  with  some  famous  inven- 
tion or  industrial  development,  received 
their  education  late  in  life.  Wc  would  not 
for  one  moment  depreciate  the  educa- 


tional advantages  of  youth ;  but  the  man 
who  sets  earnestly  to  work  to  educate 
himself  in  something  he  knows  that  he 
needs,  will  find  such  an  education  of  in- 
finitely greater  value  than  two-thirds  of 
the  information  forced  into  him  in  youth. 


Ripened  Genius 

You  will  be  surprised  by  the  reacHng. 
more  especially  of  literature,  to  see  the 
age  at  which  many  of  the  world's  great 
authors  put  forth  their  masterpieces. 
Sophocles  was  nearly  ninety  years  old 
when  he  produced  the  greatest  of  Greek 
dramatic  poems,  "Antigone.'*  While  it 
is  not  certain,  Dante  is  thought  to  have 
been  close  on  fifty-six  when  he  finished 
his  "mediaeval  miracle  of  song.'*  It  was 
when  John  Milton,  the  blind  Puritan,  w-as 
fifty-six  that  he  sat  down  to  write  his 
immortal  epic.  Wordsworth  in  his 
eightieth  year  was  composing  noble 
poems.  .The  older  men  of  this  gener- 
ation are  not  receiving  the  credit  they 
deserve  for  what  they  are  doing.  The 
young  men  of  to-day  make  such  a  noise, 
that  the  quiet,  mature,  experienced  work 
of  the  older  men  is  too  often  passed 
without  notice;  but  look  deeply  into  the 
world's  life,  and  you  will  find  that  suc- 
cess has  no  age  limit.  The  men  who  in 
this  generation  are  guiding  the  world's 
work,  cover  a  period  from  young  man- 
hood to  old  age. 


"Each  petty  hand 
Can  steer  a  ship  becalmed;  but  he  that  will 
Govern  her  and  carry  her  to  her  ends,  must 

know 
His  tides,  his  currents:  how  to  shift  his  sail?: 
What    she    will    bear    in    foul,    what    in    fair 

weathers : 
What  her  springs  are,  her  leaks,  and  how  to 

stop   them ; 
What    strands,   what    shelves,    what    rocks    to 

threaten  her; 
The  forces  and  the  natures  of  all  winds. 
Gusts,    storms,  and   tempests ;    when   her  keel 

plows  hell. 
>nd  deck  knocks  heaven — then  to  manage  hir 
Becomes  the  name  and  office  of  a  pilot." 
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Compressed  Air 

Question  i:  If  air  at  32°  F.  be  compressed 
to  75  pounds  (gauge),  what  will  l>e  the  tem- 
perature at  the  latter  pressure,  providing  no 
heat  is  given  or  conducted  during  compres- 
sion ? 

Question  2:  How  many  pounds  of  steam 
per  I.  H.  P.  per  hour  are  consumed  by  the 
theoretical  engine,  the  boiler  pressure  being 
100  pounds  (absolute)  and  exhausting  into 
the  atmosphere? 

Question  3:  At  what  temperature  at  atmos- 
pheric pressure  does  air  become  liquid,  and 
how  many  B.  T.  U.  are  given  off  during  lique- 
faction?—/. A,  H, 

Answer  i:  The  temperature  of  air 
when  compressed  with  no  heat  loss,  is 
determined  by  means  of  the  formula : 


Tx 


■(^t)." 


Ti  being  the  absolute  temperature  of  the 
intake  air,  and  />i  being  the  absolute 
pressure  of  the  same.  Tg  and  p.^  are  the 
corresponding  final  temperature  and 
pressure.  From  this  we  see  that  the  final 
temperature  is  370**  F. 

Answer  2:  About  13  pounds  is  the 
quantity  of  steam  consumed  per  horse- 
power of  actual  work  done  per  hour. 
This  is  on  the  assumption  that  there  is  no 
back  pressure  of  exhaust  or  of  compres- 
sion, and  that  there  is  no  loss  of  steam 
by  cylinder  condensation  or  leakage.    A 


clearance  of   7  per  cent,   however,  has 
been  assumed. 

The  above,  then,  you  sec,  indicates 
what  the  possibilities  are  of  steam  at  100 
pounds'  absolute  pressure  (85  pounds' 
gauge  pressure).  If  the  steam  is  not  al- 
lowed to  expand,  but  is  taken  in  at  full 
pressure  throughout  the  entire  stroke,  the 
economy  is  much  lower.  Under  these 
conditions,  about  34  pounds  are  required 
per  horse-power  per  hour. 

Answer  j:  Air  has  not  yet  been  lique- 
fied at  atmospheric  pressure.  There  is 
a  certain  "critical"  temperature  for  all 
gases,  above  which  they  cannot  be  lique- 
fied by  pressure  alone.  This  temperature 
for  air  is  given  as  —  220°  F.,  and  at  this 
temperature  it  takes  about  39  atmos- 
pheres to  liquefy  air.  Its  latent  heat,  or 
the  number  of  B.  T.  U.  given  off  during 
its  change  from  a  gaseous  to  a  liquid 
state,  is  not  known  with  certainty.  It 
is,  however,  supposed  to  be  about  123 
B.  T.  U. 

Explosion  of  Gasoline  Engines 

Question:  Why  do  so  many  gasoline  and 
naphtha  engines  explode  ? — J.  W,  H. 

Anszver:    If  the  operation  of  explosive 
motors  have  one  or  several  mis-fires,  the 
cylinder  becomes  overcharged  with  com- 
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CONSULTING  DBPARTMBNT— (Continued) 


bustible  mixture,  and  the  fire  is  liable  to 
produce  an  excessive  explosion  in  the 
motor.  The  common  cause  for  danger- 
ous explosions,  however,  is  in  having 
fire  come  in  contact  with  the  supply  tank 
through  some  accident. 

Direction  and  Energy  of  Polypliase 
Currents 

Question:  In  what  directions,  on  the  three 
wires  of  a  three-phase  high-tension  alternat- 
ing-current system  do  the  currents  flow — that 
is,  for  three  successive  alternations?  Does 
each  of  the  three  wires  carry  the  same  amount 
of  energy  as  the  others  at  any  given  instant, 
or  at  the  maximum  current  of  each  alterna- 
tion P—C.  R. 

Answer:  This  matter  can  best  be 
shown  by  means  of  the  accompanying 
sketch,  which  shows  the  current  curves  of 


Current  Curves  of  3-Phasb  Balanced  System. 

a  three-phase  balanced  system.  Now, 
the  direction  and  magnitude  of  current 
in  each  one  of  the  three  phases  may  be 
determined  at  any  given  instant  by  draw- 
ing a  line  such  as  A  B  at  any  point,  such 
as  for  instance  150°.  Let  us  consider  that 
the  current  in  one  direction  is  positive,  as 
represented  by  the  curves  above  the  line ; 
and  in  the  opposite  direction  negative,  as 
represented  by  the  curves  below  the  line. 
Then,  at  A  B,  the  currents  in  phases  I 
and  2  are  in  a  positive  direction  and 
equal,  while  the  current  in  phase  3  is  in 
the  negative  direction.  Again,  at  C  D, 
the  current  in  phase  2  is  zero,  while  that 
in  phase  i  is  positive  and  exactly  equal 
to  that  in  phase  3,  which  is  negative.  In 
the  same  way,  by  passing  lines  through 
the  curves,  similar  to  A  B  and  CD,  it  is 
possible  to  investigate  the  direction  and 
value  of  currents  at  any  desired  point. 

The  algebraic  sum  of  the  ordinates  of 
the  three  curves  is  equal  to  zero  at  any 
point.    For  instance,  at  C  D,  the  ordinate 


of  curve  2  is  zero,  and  the  ordinates  of 
the  other  two  curves  are  equal  in  value, 
but  opposite  in  sign.  At  A  B,  the  sum  of 
the  two  positive  ordinates  of  the  curves 
I  and  2  is  equal  to  the  negative  ordinate 
of  curve  3,  because  A  E  =  Sine  30**  = 
Yi ;  and  B  E  =  Sine  90°  =  i. 

If  the  system  is  balanced,  each  phase 
will  be  carrying  thq  same  amount  of  cur- 
rent at  corresponding  points  in  the  cycle ; 
but  since,  from  the  nature  of  a  three- 
phase  current,  the  phases  are  displaced 
by  120°,  these  corresponding  points  are 
not  reached  at  the  same  instant,  but  suc- 
cessively for  the  three  different  phases. 
The  above  discussion  refers  to  instan- 
taneous values.  The  virtual  or  effective 
current  of  one  phase  is  the  vector  sum  of 
the  currents  in  the  other  two  phases. 


Operation  of  Cream  Separator 

Question:  How  does  a  cream  separator 
work?— JF.  B. 

Ansivcr:  Centrifugal  force  is  used  to 
separate  the  cream  from  the  milk.  The 
receptacle  for  the  milk  is  arranged  v/ith 
a  spindle  passing  through  the  casing,  so 
that  it  can  be  revolved  at  the  rate  of 
from  1,000  to  1,500  revolutions  per  min- 
ute. The  centrifugal  force  throws  the 
heavier  milk  near  the  outer  part  of  the 
receptacle,  where  it  is  drawn  off  through 
a  pipe  for  the  purpose.  The  lighter 
cream-,  remaining  near  the  center,  is 
drawn  out  through  another  jpipe.  There 
IS  also  a  supply  pipe  so  that  the  original 
milk  can  be  run  in  while  the  machine  is 
in  operation. 


Manufacture  of  Citric  Acid 

Question:    How  is  citric  acid  made? — H.  K. 

Anszver:  Citric  acid  is  made  on  a 
large  scale  from  the  juice  of  the  lime  and 
the  lemon,  chiefly  in  the  months  of  No- 
vember and  December.  The  juice  is  fer- 
mented for  some  time,  to  free  it  from 
mucilage ;  then  boiled,  filtered,  and  neu- 
tralized with  powdered  chalk  and  a  little 
milk  of  lime.  The  precipitate  of  calcium 
citrate  so  obtained  is  decomposed  with 
dilute  sulphuric  acid;  and  the  resulting 
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solution  of  Citric  acid  is  separated  by 
filtration,  evaporated  to  remove  calcium 
sulphate,  and  then  concentrated  in 
vacuum  pans. 

^» 

Velocity  of  Steam 

Question:  Could  you  give  me  the  velocity 
of  steam  at  different  pressures — say  lOO  lbs., 
200  lbs.,  300  lbs.,,  etc.,  up  to  750  pounds,  per 
square  inch;  or  the  rule  or  way  to  figure  it 
out?  The  sizes  of  the  holes  are  ^  inch,  ^ 
inch,  and  ^  inch  in  diameter. — A.  H. 

Answer:  The  flow  of  steam  of  greater 
pressure  into  an  atmosphere  of  less  press- 
ure increases  as  the  difference  of  press- 
ure is  increased,  until  the  external  press- 
ure becomes  only  about  4-7  of  the  inside 
pressure.  The  flow  is  neither  increased 
nor  diminished  by  a  diflFerence  of  press- 
ure greater  than  this  ratio.  When  steam 
of  varying  initial  pressures  is  discharged 
into  the  atmosphere,  the  atmosphere 
being  not  more  than  4-7  of  the  initial 
pressure,  the  velocity  of  outflow  at  con- 
stant density  is  given  by  the  formula 
V  =  3.595  V  h,  in  which  V  =  the  veloc- 
ity of  outflow,  in  feet  per  second,  for 
steam  of  the  initial  density ;  h  =  height, 
in  feet,  of  the  column  of  steam  of  the 
given  absolute  initial  pressure  of  uniform 
density,  the  weight  of  which  is  equal  to 
pressure  on  the  unit  of  base.  Applying 
the  above  formula,  the  velocity  for  steam 
at  100  pounds  absolute  pressure  will  be 
nearly  900  feet  per  second.  If  the  orifices 
are  small,  the  velocity  will  not  vary  ex- 
cept with  changes  in  the  pressure. 


Number  of  Lamps— Heating  of  Con* 
ductors 

Question  i:  What  is  the  maximum  num- 
ber of  incandescent  lamps  (220-ohm)  which 
may  be  operated  from  one  machine  of  no 
volts?  Is  the  number  limited  only  by  internal 
resistance  of  machine  and  external  resistance 
of  mains? 

Question  2:  Is  the  heating  effect  upon  a 
conductor,  such  as  a  trolley  wire,  greater  or 
less  when  carrying  an  alternating  current  than 
a  direct  current? — F.  H. 

Answer  i:  A  i6-candle-power  incan- 
descent lamp  at  no  volts  has  a  resistance 
of  about  220  ohms  when  hot,  and  takes  a 
current  of  V2  ampere.     The  number  of 


lamps  that  can  be  run  is  limited  by  the 
capacity  of  the  generator.  If  the  capac- 
ity of  the  generator  is  100  amperes,  you 
can  operate  200  lamps  from  it.  It  is  not 
a  matter  of  internal  resistance  of  the  ma- 
chine, but  rather  of  current-carrying  ca- 
pacity of  the  armature  conductors  and 
of  commutation  without  excessive  spark- 
ing. Of  course,  the  mains  should  have 
sufficient  carrying  capacity  to  handle  the 
current  without  overheating. 

Answer  2:  The  heating  effect  upon  a 
conductor  of  an  alternating  current  is 
the  same  as  that  of  a  direct  current ;  that 
is,  if  a  direct  current  of  100  amperes  is 
flowing  in  a  wire,  the  heating  effect  will 
be  the  same  as  that  of  an  alternating 
current  whose  virtual  or  effective  value  is 
100  amperes.  This  must  be  the  case,  be- 
cause the  virtual  value  of  an  alternating 
current  is  the  value  of  an  unvarying  di- 
rect current  which  would  produce  the 
same  heating  effect. 


Clearance  Loss  in  Ammonia  Compressor 

Question  i:  I  should  like  to  have  you  cal- 
culate the  loss  in  ammonia  compressor  from 
following  data:  Compressor  double-acting; 
size  of  cylinder,  15  inches  by  23  inches'  stroke; 
high  pressure,  210  pounds;  back  pressure,  28  - 
pounds ;  engine  makes  60  r.  p.  m. ;  clearance, 
54  inch.  This  is  very  large,  in  fact  too  large 
a  clearance,  and  the  loss  must  be  great.  The 
machine  is  rated  at  125  tons'  refrigeration  in 
24  hours.  With  this  large  clearance,  how 
much  would  it  reduce  refrigeration  in  24 
hours?  Explain  fully  the  loss  per  stroke,  and 
per  24  hours. 

Question  2:  Would  a  spherical  piston  17 
inches  in  diameter  have  the  same  pressure 
(total  pressure)  exerted  upon  it  as  a  flat  pis- 
ton? 

Question  3:  Give  formula  for  finding  area 
of  a  segment  of  a  sphere  17  inches  in  diameter 
at  base,  height  95-16  inches. — R.  H.  K. 

Answer  i:  We  have  made  calcula- 
tions on  the  compressor,  and  find  that  the 
loss  due  to  clearance  is  about  7  per  cent. 
This  is  indeed  excessive.  Under  the 
conditions  of  operation  which  you  have 
given,  it -requires  2.81  cubic  feet  of  gas 
to  be  passed  through  the  compressor  per 
minute,  to  produce  one  ton  of  refrig- 
eration in  24  hours.  Having  allowed  for 
the  clearance,  the  compressor  handles  264 
cubic  feet  per  minute ;  and  consequently 
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this  equals  94  tons  of  refrigeration  per  24 
hours.  This,  you  see,  is  considerably  less 
than  the  rating.  The  loss  per  stroke  is 
in  the  same  proportion  as  the  number  of 
strokes  per  minute. 

Answer  2:  The  pressure  on  the  spher- 
ical piston  of  any  diameter  whatever  is 
the  same  as  the  pressure  on  the  flat  pis- 
ton of  the  same  diameter. 

Anszver  j;  The  segment  having  but 
one  base,  multiply  half  the  height  of  the 
segment  by  the  area  of  the  base,  and  the 
cube  of  the  height  by  .5236,  and  add  the 
two  products. 

Drop  in  Voltage 

Question:  Please  explain  how  to  figure  the 
formula  for  the  drop  in  voltage  in  electric 
wires  for  lighting.  I -know  the  formula,  but 
do  not  know  where  you  get  it. — F.  Z.  W. 

Ans%ver:  There  are  two  common 
formulae  for  figuring  size  of  wires  to  sup- 
ply direct  current  to  a  given  number  of 
incandescent  lamps  at  a  given  distance. 

The  first  formula  is  based  on  Ohm*s 
law: 

E 


I 


Then, 


R 


E 


in  which  R  is  the  resistance  of  the  cir- 
cuit; I,  the  current  flowing;  and  E,  the 
allowable  drop  in  voltage. 

Or,  if  R  is  to  equal  the  resistance  per 
foot,  then  we  must  multiply  by  L  (the 
total  length  of  circuit)  to  get  the  total 
resistance.    In  other  words, 


Then, 


RL 


R  = 


I 


1  X  L 

Now  a  i6-candle-power  iio-volt  lamp 
takes  y2  an  ampere;  hence,  if  N  equals 
the  number  of  lights,  then, 

I  ~  >-. 
-    2 

And,  if  L  equals  the  total  length  of  cir- 
cuit, and  F  equals  the  distance  one  way, 
then, 

L  =  2F 


Substituting  these  two  values  for  I  and 
L,  we  have: 

R  E 

The  second  formula  is  based  on  the 
fact  that  the  resistance  of  one  foot  of 
commercial  copper  wire  one  mil  in  di- 
ameter at  a  temperature  of  75**  F.,  is 
about  10.8  ohms.  Then,  since  the  res- 
sistance  varies  directly  as  the  length  and 
inversely  as  the  area,  we  have : 

10.8  X  L 


R  = 


CM 


in  which  R  is  the  resistance;  L,  the 
length:  and  C  M,  the  area  in  circular 
mils.    Then, 

10.8  X  L  . 


CM  = 


R 


but,   as    resistance   equals   electromotive 
force  divided  by  current, 


CM  = 


10.8  X  L 
I 


10.8  X  L  X  I 


Horsc-Pcwer  of  Rotary  Blo'wcr 

Question:  Please  give  rule  for  calculating 
the  horse-power  of  a  rotary  blower.  Is  the 
following  correct? — R.  S.  D. 


H.  P.= 


C.  ft.  X  1,728  XPoz. 
16 


XN 


33,000 


in  which  C.  ft.=Cubic  feet  of  blast  per  revo- 
lution ;  P  oz.=Pressure  of  blast  in  ounces ;  and 
N=Revolutions  per  minute. 

Anszver:  Your  formula  is  incorrect, 
since  you  have  made  no  allowance  for 
the  work  necessary  to  give  the  air  its 
velocity.    The  correct  formula  is : 


H  P 


=    PQ 


+ 


Q  D 


33,000  '    2,125,000 


V-, 


in  which  P  =  Pressure  of  the  air  in  the 
delivery  pipe,  in  pounds  per  square  foot ; 
Q  =  Number  of  cubic  feet  of  air  dis- 
charged per  minute ;  V  =  Velocity  of  air 
in  discharge  pipe  in  feet  per  second ;  and 
D  =  Density  or  weight  of  one  cubic  foot 
of  air  at  the  observed  temperature  and 
barometric  pressure.  The  first  term  in 
this  formula  agrees  practically  with  the 
formula  you  have  given ;  that  is,  we  have 
the  factor  of  force  P  times  the  space  per 
minute,  which  is  Q,  the  number  of  cubic 
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feet  discharged  per  minute.  The  second 
term  of  the  formula  indicates  that  part 
of  the  power  necessary  to  give  the  veloc- 
ity, the  work  being  determined  by  the 
formula  yi  m  v^,  m  being  the  mass,  and  v 
the  velocity  in  feet  per  second.  Now,  m, 
the  mass,  is  equal  to  Weight  divided  by 
Gravity  (g),  so  that  it  is  equivalent  to 

W  7/« 


2^ 


\V  =  Number  of  cubic  feet  of  air  dis- 
charged per  minute  times  the  weight  of 
each  cubic  foot,  or  Q  x  D. 

The  above  formula  applies  in  cases 
where  the  air  is  drawn  into  the  fan  di- 
rectly from  the  atmosphere.  If  there  is 
a  long  suction  pipe,  the  difference  of 
pressure  at  inlet  and  exit  is  employed  in 
obtaining  P;  and  the  difference  in  the 
squares  of  the  velocities  must  be  em- 
ployed, instead  of  V^. 


Explosive  Pressure  of  Gasoline 

Question:  I  should  like  to  know  the  in- 
crease of  volume  or  pressure  of  a  cubic  foot 
of  a  well-mixed,  properly  proportioned  charge 
of  gasoline  and  air,  just  after  ignition.  Will 
a  charge  of  air  in  gasoline  ignite  as  readily 
under  low  pressure  as  under  high? — H.  P.  Jr. 

Answer:  The  constitution  of  the 
vapors  of  gasoline  and  other  products  of 
petroleum,  is  so  complex  and  variable 
that  the  exact  heating  value  of  any  cer- 
tain vapor  can  be  determined  only  by 
direct  experiment.  The  heating  value  of  a 
cubic  foot  of  gasoline  vapor  is  nearly  i,ooo 
B.  T.  U.,  or  about  equal  to  the  average 
natural  gas.  When  mixed  with  the  right 
proportion  of  air  at  atmospheric  pressure, 
the  maximum  pressure  due  to  explosion 
is  about  lOO  pounds  per  square  inch. 
The  pressure  attained  under  any  circum- 
stances, is  only  about  one-half  that  which 
would  be  reached  if  the  total  heat  of  com- 
bustion were  evolved  at  the  instant  of  ex- 
plosion. By  compressing  the  mixture  be- 
fore explosion,  much  higher  pressures 
can  be  reached. 

The  maximum  pressure  is  not  reached 
immediately  after  ignition,  but  a  fraction 
of  a  second  afterwards,  the  exact  time 
depending  upon  the  mixture  and  com- 
pression. The  charge  will  not  ignite  as 
readily  under  low  pressure  as  under  high. 


Circuit  for  Extension  Telephone 

Question:  Will  you  please  give  me  the  out- 
line of  the  circuits  on  an  extension  telephone, 
central-energy  system,  where  there  are  but  two 
wires  running  to  the  extension  telephone? — 
E.  L.  L. 

Answer:  In  this  case,  as  we  under- 
stand it,  you  have  a  telephone  located 
somewhere  in  the  room,  as  upon  the  wall, 
equipped  complete  with  transmitter,  re- 
ceiver, and  bell ;  and  you  wish  to  connect 
an  extension  telephone  upon  the  line,  ob- 
taining your  signals  from  the  bell  on  the 


KK?t> 


B  A 

first-mentioned  phone.  The  accompany- 
ing sketch  shows  the  proper  connections, 
where  A  is  the  phone  located  upon  the 
wall,  and  B  is  your  extension  desk  tele- 
phone. If  you  wish  a  bell  connected  on 
your  extension  phone,  it  would  simply  be 
bridged  across  the  line  as  shown  in  the 
connections  for  A. 

Breaking  Gauge  Glass 

Question:  Will  you  please  give  me  the 
cause  and  remedy  for  the  following:  At  the 
last  four  boiler  washings,  I  have  taken  out 
the  drain  nipple  below  the  water  glass,  and 
swabbed  out  water  glass  with  a  small  wad  of 
waste  on  end  of  a  thin  pine  stick.  Now,  in 
each  case  the  glass  burst.  Last  time,  it  cracked 
before  steam  was  raised.  The  swab  fits  very 
loose,  and  I  cannot  assign  any  cause  for  it. — 
H.  B.  H. 

Answer:  The  water  glass  is  always  a 
very  frail  piece  of  apparatus,  and  espe- 
cially so  when  at  a  high  temperature. 
Often,  if  the  glasses  are  not  lined  up 
perfectly  straight,  they  will  break  when 
slightly  heated,  owing  to  expansion  and 
internal  strains.  Of  course,  if  a  glass  is 
hot,  nothing  cold  should  be  allowed  to 
touch  it.  The  only  remedy  is  not  to 
touch  the  glass  unless  this  is  absolutely 
necessary,  and  then  to  use  care  to  see 
that  the  adjustment  is  not  altered  in 
any  way. 
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A  Word  from  Indo-China 

R.  E.  D.  W.  CHODYKO,  of  Hai- 
phong, Tonkin,  China,  one  of  the 
American  School  students  in  the  Far 
East,  sends  a  very  interesting  article 
describing  conditions  in  the  French  Indo- 
Chinese  dependency  of  Tonkin,  and  the 
feeling  there  in   regard   to   the  present 


sea  harbor,  Hong  Gaye,  whose  roadstead 
is  well  sheltered  and  protected  by  a  rocky 
coast. 

Hong  Gaye  is  also  a  military  post  and 
an  important  mining  center.  Here  are 
located  the  most  extensive  coal  mines 
in  the  country.  Ships  from  the  different 
nations  are  at  all  times  loading  coal  by 
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THE  WHARVES  AT  HAIPHONG.  LOOKING  EAST. 
Chief  Seaport  of  the  French  Colonial  Dependency  of  Tonkin,  Indo-China. 


war.  The  letter  was  written  in  the  first 
part  of  April,  about  a  month  and  a-half 
after  hostilities  began,  and  it  is  full  of 
interesting  impressions  as  to  the  war. 

The  port  of  Haiphong,  Mr.  Chodyko 
describes  as  a  river  harbor,  the  deepen- 
ing of  which  is  not  yet  finished.  Steam- 
ers and  cruisers  drawing  not  more  than 
24  feet  of  water,  can  secure  safe  anchor- 
age. Big  men-of-war  and  transports 
stay  at  the  mouth  of  the  river  in  a  deep- 


means  of  powerful  hydraulic  cranes,  lift- 
ing half  a  car  load  of  briquettes  at  a 
time. 

Saigon,  the  capital  of  Cochin-China, 
is  10°  south  of  Haiphong.  It  has  a  fine 
harbor,  deep  and  large  enough  to  receive 
any  sized  steamship  or  boat.  At  present 
there  is  a  fleet  of  warships,  cruisers,  tor- 
pedo-boats, destroyers,  and  six  subma- 
rines lying  at  anchor.  Mr.  Chodyko  re- 
lates the  following  interesting  fact: 
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'T-ast  month  Korea  got  left.  Before  the 
war,  and  this  shows  they  were  expecting  it 
beforehand,  it  appears  that  the  Korean  Gov- 
ernment, under  the  name  of  some  private  con- 
cern, ordered  in  France  a  lot  of  75,000  old- 
style  army  rifles  at  a  good  bargain,  as  they 


The  dining  saloon,  in  upper  deck 
house,  is  a  beautiful  room.  The  finish 
is  mahogany  from  deck  to  ceiling,  and 
paneled  in  various  shapes — staff  ceiling, 
diamond  forms,  in  the  center  of  which 
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A  CHARACTERISTIC  PORTION  OF  THE  WATER- FRONT  OF  HAIPHONG.  TONKIN. 


were  still  new.  Before  the  transport  reached 
Haiphong,  war  was  declared;  and,  upon  her 
arrival  in  Haiphong,  the  ship  was  loaded  with 
a  cargo  that  had  become  war  contraband,  the 
75,000  guns  having  been  sent  with  a  good  lot 
of  ammunition.  The  matter  was  put  into  the 
hands  of  the  English  Governor,  who  had  the 
gruns  and  the  ammunition  put  ashore  and  locked 
up.  Korea  will  have  to  wait  until  the  war  is 
finished  to  obtain  her  guns." 


Shipbuilding  at  Ne-w  London,  Conn. 

IX  THE  YARDS  of  the  Eastern  Ship 
^  Company,  New  London,  Conn.,  two 
large  steamships,  the  Minnesota  and  the 
Dakota,  to  run  on  the  Pacific  Ocean  for 
the  Great  Northern  Railway,  are  nearing 
completion. 

Both  ships  are  built  the  same  size: 
Length,  630  ft;  breadth,  73  ft.  6  in.; 
depth  to  upper  deck,  56  ft.  All  of  the 
works  and  houses  on  the  upper  deck  are 
shown  white  in  the  accompanying  photo- 
graph. The  gross  tonnage  of  each  ship 
is  21,000  tons.  Both  vessels  will  be  fitted 
with  all  modem  improvements — electric 
lights,  and  bathrooms  with  hot  and  cold 
fresh  and  salt  water.  All  plumbing  is 
open  work,  with  nickel-plated  pipes.  The 
wood  finish  in  passageways  and  around 
stair  wells  is  very  handsome.  Oak, 
cherry,  mahogany,  birdseye  maple,  and 
cypress  are  among  the  woods  used. 


(every  alternate  one)  is  an  opening  for 
ventilation.  Between  these,  in  same  line, 
are  electric  lights. 

The  vessels  are  twin-screw,  and  have 
two  sets  of  engines,  one  on  port,  one  on 
starboard  side.  The  engines  are  vertical, 
triple-expansion,  direct-acting,  surface- 
condensing;  high-pressure  cylinder,  29 
inches  in  diameter;  intermediate,  51 
inches  diameter ;  low  pressure,  89  inches 
diameter ;  stroke  57  inches ;  16  boilers,  8 
on  each  side,  in  sets  of  four.  Steam  pres- 
sure, 250  lbs. 


Large  Steamship  Built  at  New  London.  Conn. 

For  the  purpose  of  heating  and  ven- 
tilating the  various  parts  of  the  vessels, 
staterooms,  etc.,  large  blowers  and  fans 
are  employed — the  blowers  drawing  the 
air  through  heaters,  and  forcing  it  around 
to  the  many  outlets  in  passageways  and 
rooms. 

The  coils  in  the  heaters  are  so  arranged 
that  in  warm  weather  cold  water  is  dr- 
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ciliated  through  the  pipes.  By  this  means 
the  air  is  cooled  before  being  forced 
around  the  openings.  The  pipes  for 
heating  and  ventilation  are  concealed  as 
much  as  possible.  The  openings  supply- 
ing heat  are  placed  near  the  deck;  and 
those  for  ventilating  are  near  the  ceiling. 
The  ventilation  is  both  natural  and 
mechanical.  One  particular  feature  in 
the  heating  and  ventilation,  is  that  no 
stateroom  is  supplied  with  heat  directly. 
The  lower  portions  of  the  doors  are  made 
of  slat  work,  similar  to  blinds,  but  sta- 
tionary. As  every  room  has  an  opening 
for  ventilation,  the  exhaust  fans  are 
drawing  the  air  out  of  the  rooms,  and,  to 
supply  the  deficiency  in  these  rooms,  the 
warm  air  from  outside  flows  in  through 
the  slat  work  in  the  doors  and  results  in 
a  continual  movement,  or  circulation, 
keeping  the  rooms  comfortably  heated. 


be  too  happy  to  impart  any  information 
to  those  of  our  graduates,  students,  and 
readers  who  contemplate  a  visit  to  this 
beautiful  "Island  of  Springs." 

There  are  several  points  of  interest 
which  will  delight  the  visitor,  during  his 
tour.  He  probably  lands  in  Kingston 
( the  capital ) ,  where  he  can  be  accommo- 
dated at  Myrtle-Bank  or  Constant  Spring 
Hotel.  He  is  then  at  liberty  to  have  a 
pleasant  ri(ie  in  an  electric  car,  in  any 
section  of  the  town,  for  twopence. 

He  will  naturally  be  anxious  to  visit 
the  country,  which  he  can  do  by  rail,  cut- 
ting obliquely  across  the  island  from 
Kingston  to  Montego  Bay,  a  distance  of 
114  miles.  The  scenery  is  extremely 
wild,  especially  that  viewed  while  run- 
ning through  the  Cockpit  mountains. 

It  is  necessary  to  take  a  buggy  from 
Montego  Bay,  in  order  to  visit  the  north 


ON  THE  ROAD  TO  BOG  WALK,  JAMAICA. 


Openings  are  covered  with  brass-wire 
netting,  or  with  face  plates,  like  a  regis- 
ter face.  The  difficulty  of  heating  and 
ventilating  and  at  the  same  time  having 
no  pipes  in  sight,  can  be  appreciated  only 
after  taking  a  trip  through  these  ves- 
sels. 

The  immense  amount  of  work  in  the 
heating  and  ventilation  of  these  steam- 
ships is  shown  by  the  fact  that  about 
forty  tons  of  sheet  iron  was  used  on  each 
vessel. — H.  W.  Washburn,  American 
School  Student. 

Vi 
A  Letter  from  Jamaica 
IT  MAY  BE  of  interest  to  our  readers, 
*  to  learn  something  of  my  "Island 
home" — Jamaica.  Though  far  away 
from  the  American  School  of  Corre- 
spondence, of  which  I  am  a  student,  I 
have  itr  interest  at  heart ;  and  should  only 


side  of  the  island.  The  next  town  in 
order  is  Falmouth,  which  was  well  laid 
out  but  is  now  in  a  state  of  com- 
mercial depression.  It  is  hoped  that  there 
will  be  a  larger  percentage  of  trade  in  a 
short  time,  as  the  harbor  (which  was 
very  dangerous)  has  been  very  much  im- 
proved by  blasting  and  dredging,  which 
is  still  in  the  hands  of  American  engi- 
neers. 

A  few  small  towns  of  minor  impor- 
tance come  next  in  order,  until  one 
reaches  St.  Ann's  Bay,  which  is  built  on 
a  decided  slope  to  the  sea.  Four  miles 
from  this  town,  flows  the  Roaring  river, 
with  its  beautiful  falls  resplendent  with 
spray  and  white  with  foam. 

The  tourist  will  very  likely  be  anxious 
to  visit  Port  Antonio,  center  of  the 
banana  industry,  the  "American  town"  pf 
Jamaica.     This  port  has  shipped  thou- 


Digitized  by 


Google 


ADrERriSEMENTS 


99 


LEARN  THE  VIOLIN 


It  Is  a  sore  source  of  re  venue  t 
as  well  as  a  most  desirable 
accompUshment* 


The  violin  is  not  played 
nearly  as  much  as  it 
shoufd  be  in  this  country. 
There  is  always  a  de- 
mand for  violin  players, 
and  in  order  to  contrib- 
ute toward  the  increased 
use  of  the  violin  we  are 


Free 
Instruction 

giving  free  instructions  for  a  short  time. 

A  performer  upon  the  violin  of  even  ordinary  ability  has  at  command  a  ready 
Make  Monty       source  of  income — $3.00  to  $5.00  an  evening  is  easily  obtained 
Easy  without  interference   with  one*s   reg^ular  daily   occupation,    and 

in  the  largest  cities  thousands  of  persons,  both  men  and  women,  make  their 
livehhood  with  the  violin,  and  make  splendid  incomes. 

We  have  been  nearly  a  year  arrangfinp  a  plan  of  instruction  by  which  each  student 
Free  la^trttctlon  can  have  the  benefit  of  instruction  from  experienced  and  corn- 
By  Mail  petent  teachers.  To  every  purchaser  of  one  of  our  Student's 
Violin  Outfits  we  furnish  a  full  course  of  instruction  free- 
It  is  not  difficult;  certainly  anyone  w^ho  has  a  conception  of  time  and  pitch  caa 
Almost  Anyone  learn  with  application  and  ordinary  intelligence.  The  violin  is 
Can  Learn  xh^  least  mechanical  of  musical  instruments^  and  it  can  be 
learned  by  the  student  with  less  personal  instruction.  With  our  illustrated  course 
of  lessons,  finger-board  chart  and  hundred-page  book  containing  simple,  clear  and 
concise  instructions^  beautiful  exercises  and  tunes,  we  are  enabled  to  teach  and 
interest  the  student  in  a  way  never  before  possible.  Personal  letters  of  instruction 
from  our  teachers  is  part  of  the  course,  and  the  entire  course  is  free. 

Complete  Student's  Outfit,  $12.30 

Consists  of  the  followinij,  with  all  express  charii^es  prepaid: 

Root  Orcrhcstra  Violin,  Baii  of  Kosln,  KictrA  firldde. 

Violin  Bow,  Violin  Case*  Tunlod  Pt|»e,  lOO-Farfe  Instructlod  BdoIl. 

EjmlIts  5«t  Root  Special  Strlnda,  Flndor  Bonrd  Cbart,  Full  Cdurse  Letter  Instruction. 

Total  retail  value  of  above  is  $23.75*  We  offer  one  thousand  outfits  at  only  $12-50  each, 

THE  VIOLIN— Tbft  Root  Orchestrn  Vfolln,  specfatlsr  made  for  us  \n  Germanir,  f^  a  ftcienUflcalty  con^itriictcd 

insimmcnt,  Its  iDprfel  un  exact  t-opy  of  the  Straiiivariui*,  the  g^roatq^t  of  all  vtolins.     The  nock,  back  and  sides  aro 

haniisome  cnrly  maple,  well  seasoned;  tho  top  is  made  of    very  old.  cLoao-frraia  flppui:e,  carefully  select i^d  for  Its 

resouaace.    The  vfolio  Is  lined  and  bloekud  throughout;  has  perfect  fi.ttin|j  bais  bfir  and  sound  pose;  pejcsi,  finiier- 

buard  and  tail  piece,  etc,  arc  of  best  ebony,     Fine  vnrnlsh  and  the  naturid  wood  beautifully  ahaded  make  this 

viol  Ell  very  handsome.     Tlie  tone  i%  smooth  and  sweet,  wUh  jfnod  power  sind  carrying  qjaTity^     Before  IC'avinGf  our 

haudi  it  Is  newly  strune'.  carefully  adjusted  and  put  in  perfoet  playinj;:  order  by  an  export  and  artl!it.     Thousands  of 

these  violins,  bearinsf  the  old  reliable,   honorable    and  widely 

kiio WD  parae  oi  Root  &  8ons,  arc  in  ui^e  all  tJver  the  country.  Qur 

house  ha*i  been  established  almost  tifty  years,  and  our  name  on 

iSe^e  vfolfns  is  a  safecunrautee  of  their  excellence  and  vnluo. 

THE  BOW— Very   fine  quality  of  RrazH  wood;    full   Crerman 

i. liver   litied    and   trimmed    and  well   Med  with    our    ^Dcst 

French  hair. 

THE  CASE -Black  wood  violin  case,  weQ  made  and  finished 

wiih  books  and  lock  and  toy. 

If  you  prefer  to  do  so  yon  may  fiend  fl  00  and  wo  will  ship 

Pnadenl's  Outfit  C,  O.  D.  for  the  hiUancu,  which  you  may 


the  S .„  -   

pay  tho  e^pre^ii  asrcat.    If  not  fully  up  to  our  claims  return  to 
us  at  our  expense. 

If  you  wish  further  particulars  before  orderine,  write  us, 
Wd  refer  you  to  any  bank  or  exprtiss  compauy  In  Chlcaifo 
9^  to  our  standing  a.nd  reliability. 

Illustrated  Cataloaue  of  Violins,  Mandolins.  Guitars  and  Musical  Merchandise  nf  ail  kiuda  and  at 
very  low  prices.  Senl  Fre«  ou  request,     Vi»liu$  from  11.50  upwiifds. 


COUPON,  Cut  out  and  man  to  us.  t.vv. 

t,  T.  ROOT  k  SONS,  m  ta  341  Wiluvb  Afc.,  Cblctfo: 
Please  s*"nd  inc  by  express  your  Complete 
S(udcnt*ji  Violin  Oulftt^  ffir  wliich  I  enclose 
|I2.5<>.  After  I  reei>Ive  outfit  if  ft  fs  not  satla- 
factory  you  are  to  return  the  f  12,50. 

Name ..,...,  h  .. , * 


Street  Address,. 
City..., ., 


Jjtate. 


Huslcttl  In^iCrai 


E. 

lents 


T.  ROOT  &  SONS.    Chlcaifo 


lih^rtas?^^ 
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Tufts  College 


DBPASTMBNT  OF 

ENGINEERING 

Civil,  Hecbanical,  Btectrlcal 
and  ChemicAl  Bnslneerinc 

New  Labonttories  and  Excellent  Equijnnent.  Beautiful  site 
within  four  miles  of  Boston.  PrejMuratory  Department  for 
students  who  have  had  englneerinff  practice,  but  insufficient 
preparation  for  college  work. 

For  information  conoeminir  courses  and  positions  of  ^rad- 
oates,  address 

H.  Q.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass. 


Rensselaer     \ 
.^^.PolytechnlcT^^ 
X?^a^  Institute, 

trfumleMSUDAtioufipfOTidedtur.  Send  faraOat«Jc«D& 


r 
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Tnufat  qntrklyp     I^r■ltll>n4  rumLnhn].      AlffC^t   d<  - 
W  All  J  Fur  a|i4-  !■■  t  (ira  1  n  I  he  h  I  <;  r  ot  y  ot  \.\  m  X  eli'i^jij Tli.    Our 

the  WfTiierii  rn»»m  1VI^<:ik    We  own  ittid  lUiLiiitiuii  our 
niftumlfli'eibtf  iiii:>di:'rn  (t^uUdljib?  for  Tl49  simly  n3EcJn*iTictj'» 

audrooti:]i,«.Li;tti«jiiihft'c>uH»v  ^K7i  Ui\^  t^n  \m  r6dii4^«KL 


#5%  home: - 
%Mmaking 


Practical  Lessons  by  Mail  in 


funH    in4    IflrlPlk* 


The  InBtmCtJon,  J»  uudftr  the  dlroctlofi  of  tirotnl^ 
htfiil  tpat'liur*  In  t'eiJuintiiiL  Lolvflrstfy,  Iti|ti?i- 

Sample  Lesson  Booklet 

If  ypo  win  fumd  un  tben*.iii«»  of  tlirte  fHctid?"  vrU(im 
you  khow  lo  tip  intoro^ited  &nd  tw"  a-onnt  HCanjpiJ  for 
jKtuCiMce,  »e  win  mall  jau  thft  flrtitldwon  on 

"Ch*mistrr  of  the  Houechold, ' '  in  iiiuRtrate*!  «4  pw 
buokjtUui^iievJKiey  jiTviiui^eil  far  mi  r  eitudciiu  hy  Mar- 
Hurct  K  brtild,  H  11 ,1.1 1 JL^  I .  ila^iH  1  n  « t.  Tec  li  iflLHlojary » cu  ii- 
&j  n  i  iiff  1 1)  t^  re*t  I  niT  ti  m  n  -  t*'r  h  rt  irn  I  tri'at  I  pu  f'n  il  fiw  m  la- 
try  «C  wnttT,  Air,  Hr(>  hthI  KuijI  ;  Chemlt-al  ftJiiipofri- 
UuDimK'hinireisi  FtK-dinditH  Function).^  WtAn'ln?a 
»n4Siig»r«;niHmlHtry  of  Wi^tuX  Kfckln*?^  C<>mw>j^J- 
tLoamnd  V^mm  Knod— of  ClarlJuliTUmtr^,  F*li^.  Pro- 
I*  Id  a,  Piv-i'ii),  tHut*n.  ew  »  CJit^mUtry  ut  DiKO*tlQn, 
CbcBilcitry  ofCooklJiff,  etc  ,  etc* 

HV  Tt'^//  ii/jtf  stKii  our  4S-fii^e  Hhtrt rated  Caia- 
loguf  A  i'/i  frti^/i*/^  synofses  iff  aiiiubjcas, 

American  School  of  Eooaetold  Economics 
3309  Armour  Avcatie     :     :     :    :    CHICAGO,  ILL, 


GRADUATE  AND  STUDENT  irOTBS-(C(mti]iiied) 

sands  and  thousands  of  stems  of  bananas 
to  the  United  States,  through  the  medium 
of  the  United  Fruit  Company,  which  has 
gained  a  firm  foothold  in  the  island,  and 
which  has  been  of  great  benefit  to  almost 
every  section  of  the  country. 

Another  point  of  interest  is  the  Car- 
ambi  Cave,  in  upper  Trelawny,  which 
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Oh  thb  North  Coast  Road.  Jamaica. 

can  be  reached  by  taking  the  train  to 
Balaclava  Station  and  going  thence  by 
buggy  a  distance  of  i6  miles  into  the  in- 
terior. The  visitor  can  procure  guides, 
who  reside  near  the  cave ;  they  will  take 
him  through  with  torches — a  distance  of 
about  two  miles — where  he  will  witness 
the  wonderful  work  of  nature  in  its 
varied  display. — W.  Osborne  Runcie, 
American  School  Student. 


Recently  Graduated 

TTITE  FOLLOWING  STUDENTS 
'■'  have  been  graduated  from  the  Amer- 
ican School  of  Correspondence  since  the 
last  number  of  The  Technical  World 
was  issued: 

Adams,  G.  C,  Winthrop,  Me. — Course :  Elec- 
trical. 

Beerbower,     Clyde,     Salem,     Va. — Course: 
Electrical. 

Clifford,  James  A.,  Billings,  Mont. — Course: 
Electrical  Engineering. 

Davison,  C.  H.,  Lyme,  Conn. — Course,  Sta- 
tionary. 

Dunn,  J.  Howard,  Vanderbilt,  Pa. — Course: 
Electrical. 

Erskine,    Harry,    Johannesburg,    South    Af- 
rica— Course :    Mechanical. 

Foggj  Jos.,   North  Adams,   Mass. — Course: 
Electrical. 

Friedman,  E.  M.,  Bronson,  Mich. — Course. 
Mechanical  Drawing. 

Fullmer,  Geo.  M.,  Saugerties,  N.Y. — Course: 
Electrical. 

Hauser,  George,  Milwaukee,  Wis. — Course: 
Mechanical.  r^  ^^,-^^-^1 
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INTERESTED  IN  MECHANICS? 

Our  monthly  journal,  Modern  Machinery,  keeps  you  informed  on  progress  in  the 
mechanical  field.  Nicely  illustrated,  interestingly  written.  Valuable  alike  to  shop 
man    or  plant   owner.    We    give   here  the   table  oi  contents  of  the    July,    1904,  number. 

■ACHIREKY  EXHIBIT  AT  ST.  LOUIS.-!  RATIONAL  BASIS  FOR  W AGES.-CHAS.  €.  CHRISTERSER,  H.E.-THE 
HERSTAL  RATIONAL  ARHORT.-HOLDING  HACHINES.-THE  ALTIHETER.-A  TRAVELING  HAGHIRE  SHOP. 
—FORMING  TWIST  DRILLS.-PHOTO  TAKER  BY  RADIUH.-GERHAR  HIGH-SPEED  LOCOHOTIVE.-IROH  AND 
STEE  PROSPECTS  IN  FRAHCE.-HACHIHE  FOR  SPLITTIRG  WOOD.-REW  FLOATIRG  DOCK  IN  GERMANY.- 
COST  OF  STEAM  VS.  HORSE  POWER.-REFRIGERATING  MACH*Y  IN  BATTLESHIPS.-POWERFDL  TOYS  OF 
WEALTHY  AMERICANS.-WASTED  MACHINERY  ON  PANAMA  CANAL-ELECTRIC  POWER  ERA  IN  SCOTLAND. 
-PNEUMATIC  MAIL  TUBE  TESTS  IN  CHICAG0.-TH8  PAY  CHECK  SYSTBM.-STORY  TOLD  AT  WORLD'S 
FAIR.-NEW  MACHINERY  OFTHE  MONTH.-HINTS  IN  MECHANICAL  ENGINEERING.-i^UESTIONS  AND  AHSWERS. 

llinilPCIIEMTi— With  every  sub* 

IHUUUCIflCIl  I  ■    scription  we  send 
free   any   one   of   the    three    Premiums 
mentioned    below.      Subscribe   now, 
$1.00   per   year.    No  back  numbers    f 
furnished.         

The  Handiest  Thing  in  ihe  Werld  is 

A    ^^IIaaIt    lllAiAL9f  If  Yoa  Have  Not  Got  a  "Desk 

8        UeSK    llaTCn  Watch"  Yoa  Ouffht  To  Get  One 

They  will  keep  just  as  eood  time  as  an  expensive  watch :  can  be  placed 
anywhere  on  your  desk,  or  may  be  carried  in  your  pocket.  Once  you  tind 
how  convenient  a  desk  watch  is  you  will  wonder  how  you  ever  got  along 
without  one.  The  watch  is  regular  pocket  size,  full  nickeled  case,  keeps 
accurate  time  and  runs  thirty  hours  with  one  winding. 

Did  You  Ever  Feel  ihe  Need  of  a  Style? 

A  Stylo  is  8  Peocfl  that  writes  with  Ink— It  Is  not  a  Pea.  There  is 
not  a  man  in  the  world  who  uses  a  lead  pencil  but  has  wished  that  it  were 
possible  to  have  a  satisfactory  pencil  that  used  ink  instead  of  lead.    Well, 

here  it  is     It  is  

not 
the 
old- 
fash- 
ioned stylo  with 

a  stiff  needle  or  spring  needle ;  it  has  just  been  patented  and  placed  on  the  market.     It  is  called  the  Gravity  Stylo, 
and  its  name  signifies  the  principle  on  which  it  works.     It  is  only  another  instance  of  going  back  to  Nature's  laws  to 
find  success.    One  great  advantacre  about  these  Stylos  is  that  when  left  lying  on  the 
desk  they  are  at  their  best;  even  if  left  there  for  several  days  without  any  cap  on  they 
Will  nr>t  feak  and  will  be  ready  to  write  the  instant  the  point  touches  the  paper.    For 
riiltr»^r  Purposes  they  are  unequaled.    Ruling  done  with  a  Stylo  is  as  even  and  per- 
ftt:t  as.  that  done  by  machinery.    If  you  have  a  Stylo  you  have  a  pencil  that  is 
always  retady  (just  like  a  lead  pencil),  the  advantage  being  that  ink  is  used. 

Hew  Far  De  You  Walk 
in  a  Day? 


Did  it  ever  occur  to  you  that  perhntjs  you  walkt^d  miles 

just    going   around    your  shop  or  office?     Perliaps 

you'd  like  to  know.    If  so,  get  a  P«domelor^    A 

Pedometer  is  an  ingenious  affair  that  goes  when 

you  go  and  stops  when  you   stnp.    Vou  put 

it  in  your  pocket  like  a  watch  (ifs  smaller 

than  a  watch,  too),  and  when  you  want  to 

know  how  far  you  have  walked,  all  you 

have  to  do  is  to  look  at  the  Pedometer, 

These     instruments    have    heriTto- 

fore  been  very  expensive,  costing 

from     ten    to    fifteen    dollars. 

but  this    one   has   just   been 

plkced  on  the  market.    It ' 


not  a  toy,  but  an  accurate 
and     valuable   recorder 
of  distance  which  any 
man  will  find  it  worth 
while  to  have. 


Muhtnery. 
BecTuitx  Bidi 
CbicAfa 

Kiic|ji«ed  find 

poTnl  >i™j«'ni  MAcliSn- 
ery   fi>r  *irn'  ,Ti?*r,  ucid 
I  BLn^r^rrfnnrip  iflltli  tout 
ofTlT.    plca-f*  f>f^f\*\  iTiiv  frye 
Of  e^imrjre.  One  UMk  Watch, 
na  Stylo-      Ona  PfdomfttAF. 
<Klnir1Ty    Pfi^-ercle  one  dlp;9l:red;t. 
Your*  truLy, 
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FOR 


CENTS 


And  f  1.00  a  Month  for  15  Months 
or  Cash  with  the  Order,  $12.50 


WE  HAVE  decided  to  add  a  thousand  new 
customers  to  our  list  in  the  next  few  weeks 
no  matter  what  the  cost.  The  plan  we 
adopted  in  order  to  do  this  is  in  making  some 
(never-before-thouRht-of)  offers  to  Technical 
World  readers.  flWe  were  exceedingly  fortu- 
nate in  securing  a  few  sets  of  **  The  Scientific 
Library  ••  in  a  "remainder  lot  sale"  which  we 
have  just  received.  They  are  bound  in  Buckram 
and  have  been  selling  regularly  at  $48.00  per  set. 

Volumes: 

Tyndall'B  Fraffments  of  Science.  2  vols. 
Mendelieff's  Principles  of  Chemistry.  4  vols. 
Sir  John  Herschel's  Outlines  of  Astronomy,  2  vols. 
Darwin's  Descent  of  Man.  2  vols. 
Geikie's  Text  Book  of  Geology,  4  vols. 
Smith's  Wealth  of  Nations,  3  vols. 
Darwin's  Journal  of  Researches.  1  vol. 
Darwin's  Origin  of  Species,  1  vol.         « 
Bacon's  Novum  Onganum,  1  vol. 
Bacon's  Advancement  of  Learning.  1  vol. 
Huxley's  Science  and  Education.  1  vol. 
Tyndall's  Sound,  1  vol. 

Kelvin  &  Tait's  Elements  of  Natural  Philc.  1  vol. 
Spencer's  Data  of  Ethics,  1  vol. 
Spencer's  First  Principles,  1  vol. 
Kant's  Critique  of  Pure  Reason,  1  vol. 
Hegel's  Philosophy  and  History.  1  vol. 
Tunxleman's  Electricity  in  Modern  Life,  1  vol. 
Atkin's  Elementary  Text  Book  of  Botany.  1  vol. 
Proctor's  Other  Worlds  than  Ours,  1  vol. 
Gosse's  The  Microscope,  1  vol.  cloth. 

At  LESS  than  ONE-THIRD  the  regular 
price.    Sent  by  Freight,  not  Prepaid 

These  books  should  be  in  every  house.  The 
supply  is  limited.     By  filling  out  the  cou- 
pon attached  and  forwarding  to  us,  we 
will  send  the  books  to  you  for  in 
spection.     If  satisfactory,  send 
us  60c  within  6  days,  and        y'  y^  fhe 

then  f  1  a  month  for  15        y^  y  piirf-**-. 

months,  or  112.50  cash.     ><C^X  ^         nignm 
^^^      Preaa»  Chicago 

^X         Send  on  approval    as 

advertised    in    September 

Technical  World,  itJ  v.  set 

Scientiflc  Libraxy.  If  satisfactory 

will  pay  50c  cash  and  f  1  a  month  for 

15  months.     If  not  will  return  set 

within  five  days. 


Write  now  to  the 

Pilgrim  Preaa 

175  Wabash  Ave 
CHICAGO 


Name 


Address 


GRADUATE  AIID  8TUDB1IT  irOTB8-(C(mti]iii0d) 

Hendrick,  F.  C,  Chicago,  III. — Course :  Elec- 
trical. 

Huck,  John,  Independence,  La. — Course: 
Complete  Mathematical. 

Jessop,  Edward,  York,  Pa.— Course:  Me- 
chanical. 

Hetzler,  G.  E.,  Dayton,  O.— Course:  Elec- 
trical. 

Kellar,  John  G.,  Albany,  N.  Y.— Course: 
Mechanical- Electrical. 

Kylberg,  Sylvester  C,  Wyoming,  Milbum 
P.  O.,  N.  J. — Course:     Mechanical-Electrical. 

Langsdale,  B.  W.,  Kansas  City,  Mo.— 
Course:    Mechanical  Drawing. 

Lindholm,  John  I.,  Bridgeport,  Conn.— 
Course :     Mechanical-Electrical. 

Montgomery,  E.  G.,  Topeka,  Kan.— Course : 
Heating,  Ventilating,  and  Plumbing. 

Osborn,  Rex  Elmer,  Toledo,  O. — Course: 
Mechanical-Electrical. 

Petritsch,  Jos.,  Chicago,  111.— Course :  Shop 
Practice. 

Powers,  Wm.,  Montreal,  Que.— Course: 
Electrical. 

Richardson,  F.  M.  M.,  Nashville,  Tenn.— 
Course :     Mechanical-Electrical. 

Wallace,  John  D.,  Chicago,  111.— Course: 
Mechanical  Engineering. 

Winehold,  Wm.,  Wadena,  Ind. — Course: 
Locomotive. 

Zito,  James,  Ft.  Casey,  Wash.— Course : 
Electrical. 

Vi 

Personal  Notes 

Mr.  Manger,  of  Dawson  City,  Yukon 
Territory,  writes  that  there  is  a  regular 
stampede  to  the  new  Tanana  placer  dig- 
gings, that  many  of  his  friends  are  leav- 
ing for  the  newly  discovered  goldfields. 


Mr.  R.  W.  Collins,  of  Monterey,  Gal., 
writes :  "I  was  at  Salmos  for  a  year,  re- 
building a  badly  run  down  plant,  but 
May  1st  was  transferred  to  the  plant  at 
this  place,  where  I  have  been  made  Su- 
perintendent of  the  Company's  work  here 
and  Chief  Electrician  of  the  other  plants 
— the  Salmos  plant  having  been  taken 
over  by  the  above  Company. 


Mr.  C.  W.  Douglas,  of  St.  Louis,  Mo., 
an  American  School  student,  is  attending 
the  summer  school  of  the  Armour  Insti- 
tute of  Technolog}%  and  taking  ttie 
courses  in  Mechanics  and  Electricity. 
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ADVERTISEMENTS 


CYCLOPEDIA   OF  APPLIED 


ELECTRICITY  ^ 


A  PRACTICAL  GUmS  for  MBCHAinCS.  BLBCTRICIAKS. 

STUDBIfTS  and  ALL  PBR80NS  IHTBR- 

BLBCTRICITT     V    V    V    V    V    V    V 


FIVB  Volimiee— 2,500  Pases— size  of  pages.  8x10  inches.  Handsomely  and  durably  bound  in  buckram,  profusely 
illustrated  with  over  2.000  full-page  plates,  diagrams,  plans,  sections,  tables,  formula,  etc.  Invaluable  alike  to 
the  expert  electrician  and  the  apprentice.  Thousands  of  dollars  and  years  of  preparation  have  been  required 
to  compile  the  material  for  this  work.  Every  section  written  by  an  acknowledged  authority.  Prepared  es- 
pecially for  practical,  everyday  use.  Combines  the  best  features  of  a  textbook  and  a  reference  work,  as  every 
▼Glome  is  supplemented  with  a  carefully  prepared  list  of  test  questions  to  impress  the  important  points  upon  the 
reader's  mind.    A  ready  reference  work  for  the  experienced  workman,  as  it  is  free  from  abstract  theory  and  difficult 


mathematics. 


Half  Price  Special  Advance  Offer. 


92.50  PAID  NOW  secures  this  S25.00  Cyclopedia  for  just  half  price— $12.50-delivered,  express  prepaid. 
mamm^^^^mmmm^mmmmm^    The  regular  price  of  the  Cyclopedia  of  Applied  Electricity  is  185.00. 

We  are  printing  an  edition  for  our  own  use.  To  secure  immediately  a  sufficient  number  of  orders  to  warrant 
onr  increasing  the  edition,  and  thus  reduce  the  cost  of  manufacture  to  us.  we  will  distribute  1.000  extra  sets  at  the 
reduced  cost  of  manufacture  wUle  tbey  last.  We  do  this  to  introduce  the  work,  knowing  that  it  will  greatly  increase 
the  regular  sale.    This  offer  is  made  for  immediata  acceptance.    Reservations  must  be  made  now. 

The  full  set  of  five  volumes  will  be  delivered  to  you  as  soon  as  it  is  off  the  press.  Cut  out  the  coupon  below 
and  mail  to  us.  No  further  payment  need  be  made  until  November  Ist,  when  pajmient  of  balance  at  the  rate  of 
$3.00  per  month  must  begin.    Order  immediattiy  to  insure  yourself  this  valuable  reference  work  at  half  price. 

ORDER  NOW— Order  will  be  entered  as  received,  and  positively  no  sets  will  be  sold  at  half  price  after  the 
edition  now  at  press  has  been  subscribed.    If  you  are  not  in  time  for  a  set  your  $3.50  will  be  returned  to  you. 


Some  of  tlie  Writers. 

PROF.  F.  B.  CROCKER,  head  of  Department  of  Elec- 
trical Engineering,  Odnmbia  University:  author  of 
the  sections  on  Storage  Batteries  and  Management 
of  Dynamo  Electric  Machinery. 

PROF.  WILLIAM  B8TT,  head  of  the  Department  of 
Electrical  Engineering.  Lelii£h  UniTersity :  author  of 
the  section  on  Alternating  Current  Machinery. 

H.  C.  CUSHIVG.  Jr.,  Wiring  Expert  and  Consulting 
Engineer :  author  of  the  section  on  Wiring  for  Light 
and  Power. 

PROF.  DU6ALD  C.  TACKSOIT.  Collaborator  with 
PROF.  6B0R6B  C.  ^HAAD.  University  of  Wiscon- 
sin: author  of  sections  on  Power  Transmission. 
Electric  Lighting  and  Central  Stations, 

J.  R.  CRAYATH.  Western  Editor  of  the  Stnet  Railway 
Journal:  author  of  the  section  on  Street  Railways. 

PROF.  LOUIS  DBRR.  Mass.  Institata  of  Technidocy: 
WILLIAM  BOTRBR,  Telephone  Expert  and  Consult- 
ing Engineer:  CHA8.  THOM,  Chief  of  Qvadniplez 
Department  Western  Union  Telegraph  Co. :  author  of 
section  on  Telegraphy,  and  others. 


-COUPON— Cut  out  and  mail  to- 


AMSRICAN  SCHOOL  OF  CORRESPONDENCE 

at  Armour  Institute  of  Tedmcflocy. 

Enclosed  find  i2.50  for  first  payment  on  half-price 
sale  of  Cyclopedia  of  Applied  Electricity.  The  bal- 
ance (f  10)  I  will  pay  in  monthly  payments  of  $2.00  each, 
beginning  November  1. 

It  is  understood  that  I  may  return  the  set  at  your  ex- 
pense within  five  days,  and  that  you  will  refund  the 
amount  paid  if  the  set  is  not  wholly  satisfactory  to  me. 
Also  that  you  will  return  the  $2.50  if  my  order  is  re- 
ceived too  late  for  the  half-price  sale.    (  Tech.  World. ) 


Name.. 


Partial  Table  of  Contents. 

Part  I.— Static  and  Dynamic  Electricity— Primary  Batter- 
ies—Ohm's Law — Wire  Calculations-  Electrical  Meas- 
urements—Wiring for  Light  and  Powei — Electric  Telo- 
gragh,  including  the  Duplex  and  Quadiuplex. 

Part  n.— Theory  of  Dynamo-Electric  Machinery— Design 
and  Construction  of  Dynamos  and  Motors— Types  of 
Machines— Storage  Batteries,  including  Theory,  Man- 
agement and  Types. 

Part  m.— Incandescent  and  Arc  Lighting— Electric  Rail- 
ways, including  Car  Wiring.  Line  Construction,  Third- 
Rail  and  Multiple-Unit  Systems— Management  of  Dyna- 
mo-Electric Machinery— Power  Station  Work,  including 
Boilers.  Engines  and  Electrical  Machinery— High  Ten- 
sion Transmission. 

Part  IV.— Theory  of  Alternating  Currents— Construction, 
Types  and  Operation  of  Alternators,  Transformers.  In- 
duction Motors,  Synchronous  Motors  and  Rotary  Con- 
verters. 

Part  v.— The  Telephone  —  Instruments  —  Line  Construc- 
tion— Switchboards  —  Eicbarnreid^ 
OituriiUon  and  Mflinienanct— Com- 
tnon  baUCTj  Syatem. 


.  State.. 


I 


AMERICAN  SCHOOL  o/  CORRESPONDENCE 

^f  ARMOUR  INSTITUTE  OF  TECHNOLOGY,  CHICAGO 
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FOR  YOUR  DESK 


Elbert  Hubbard.  Tbe 
"  Koycrofters.  "  E , 
Aurora,  N.  Y.:  "I 
think  that  your  cabi- 
net has  added  several 
vears  to  my  earth  life 
by  enabling  me  to  find 
the  thine  without  wear 
or  tear  on  my  tempw 
and  vocabulary." 


Geo.  H.  Daniels,  Gent 
Pass'r  Agent.  N.  Y. 
C.&  H.  R.  Ry.  Co.; 
"I  find  them  indis- 
pensable  to  me  in  my 
woric*" 


Free  to  You  with 
Your  Name  in  Gold 

Even  a  gifted  writer  like  Elbert  Hubbard  can- 
not adequately  describe  the  value  of  this  cabinet 
to  the  man  with  a  desk.  It  forms  a  complete,  dur^ 
able,  ever-ready  receptacle  for  all  the  clippinsTs,  manu- 
scripts. Illustrations  you  wish  to  preserve— the  cleverest 
classifier  of  miscellaneous  papers  ever  invented.  It 
is  a  veritable  savings  bank  t>f  information— worth  47 
scrap  books. 

All  complete,  it  consists  of  a  substantial  air  tight,  dust-proof  box 
fitted  with  a  full  supply  of  specially  made  holders,  each  of  which  not 
only  shows  the  contents  in  it,  but  by  tbe  Ingenious  indexing  system 
shows  just  where  everything  rise  referring  to  Its  contents  may  be  found. 
It  sits  conveniently  on  your  desk  and  takes  care  absolutely  of  all  the 
papers  and  data  that  ynu  might  otherwise  lose  or  forget— perhaps  throw 
In  the  waste  basket  for  want  of  a  better  place  to  put  it.  The  cabinet  is  a 
genuine  Library  Filing  Cabinet  never  before  made  in  desk  sice,  and 
Has  sold  for  $i  5.00  to  $500.00  in  large  stzes.  The  Z>esk  Cabinet  we  offer 
you  free  is  equal  In  every  respect  to  the  expensive  kind  except  tbe  size. 
The  free  olTer  Is  In  connection  with 


SYSTEM 

Edited  by  A.  W.  SHAW 


SYSTEM  gives  every  month  aoo  or  more  psj 
information  lor  business  men.    "  "' —  '"  


ges  < 

idai  1 


.  of  Indispensable 

System  is  essenuai  to  business  suc- 
cess. And,  so  Is  SYSTEM,  the 
magazine.  It  tells  every  month  all. 
the  new  business  tricks  that  save  time 
—all  the  little  office  wrinkles  that  save 
worry.  Through  SYSTEM  you  can 
learn  all  that  anyone  can  possibly  tell 
you  about  sy^™  ^^^  business 
methods.  The  regular  reading  of 
SYSTEM  win  solve  your  business  per. 
plexiiies— but  if  it  does  not.  SYSTEM 
has  a  SUIT  of  experts— practical  busi* 
ness  men  — who  will  answer  your 
questions  gladly  and  cheerfully  and 
promptly.  This  service  will  cost  you 
not  one  single  penny— If  you  are  a 
subscriber  to  SYSTEM.  The  price  of 
SYSTEM  is  two  dollars  a  year.  It  Is 
worth  a  great  deal  more  than  that  to 
an  alert  man  with  his  eyes  on  the  main 
chance. 

An  official  of  the  National 
Cash  Register  Company, 
says:  "The  ideas  gathered 
from  youf  magazine  have 
enabled  me  to  formulate 
systems  for  Mr.  Patterson's  letters  .books,  pamphlets,  orders, 
etc..  which  have  simplified  the  work  greatly."^ 
"I  have  learned  more  from  SYSTEM  in  five  months  tfiaa 
In  ten  years  of  hard  study  and  knocks  in  business.  It  la 
worth  ten  times  the  charges  for  it.  F.  A.  Philbrick, 
Baraboo.  Wisconsin. 

Special  Offer 

We  said  the  desk  cabinet  would  cost 

you  nothing.     Here  is    the  way.    Send  ^ 

ns  two  dollars   for  a  year's  subscription  3. 

to  SYSTEM  and  we  will  send  you,  every  ^ 

cost  prepaid,  a  cabinet  with  your  name  in  Z 

gold  on  top.     Write  your  name  and  ad*  ■ 

dress  in  the  white  space   opposite;  tear  A 

out  this  advertisement  and  mail  It  to  us.  g 

Write  plainly,  so  that  we  will  nuke  no  a 

misuke  in  setting  your  name.    Inclose  ^ 

the  money  and  we  will  enter  you  as  a  S 

subscriber — send  you  an  expert  consults*  9 

tion  certiiicate  enti  tling  you  to  free  advice  ** 

—and  ship  you  the  cabinet.    Act  at  once.  ^ 

We  have  only  a  few  of  the  cabinets  on  3 
hand  and  we  believe  they  will  be  snapped 
up  in  a  hurry.    ACT. 

-*    THE  SYSTEM  COMPANY 
999  First  National  Bank  Building.  Chicago 


GRADUATE  AlfD  STUDENT  NOTES- (Continiied 

Tazewell  Gilmer,  Brooklyn,  N.  Y., 
has  successfully  passed  the  Civil  Service 
Examination. 


John  J.  Wheeler,  a  graduate  of  the 
Armour  Institute,  Class  of  '97,  in  Me- 
chanical Engineering,  and  at  present  en- 
rolled in  the  American  School  in  the 
Electrical  Department,  is  Instructor  at 
the  Tuskegee  (Ala.)  Institute  in  Me- 
chanical Engineering. 


1F^^ 

> 

^E^    t-rK 

«»«  /I 

MM.\  '^^^^^^^H    WM 

,.  f  f 

IS. 

its 

\ 

CiTlZBN'S  BUILDINO. 

Designed  and  Constructed  by  Hubbe]l&  Benes,  Architects. 

An  Error  Corrected 

TTHROUGH  a  misrepresentation  of 
'■'  facts,  the  Editors  of  The  Technical 
World  were  led — or  rather  misled — into 
making  an  erroneous  statement  in  the 
August  number  regarding  the  designing 
and  construction  of  the  Citizens  Building, 
Cleveland,  O.,  ascribing  the  credit  there- 
for to  the  wrong  party.  The  architects 
of  this  structure  were  Messrs.  Hubbell  & 
Benes,  who  have  their  offices  in  the  build- 
ing; and  The  Technical  World  gladly 
takes  this  opportunity  to  correct  the 
error. 
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Steel  Concrete  Work  of  the 
Harvard  Stadium. 

Lbwis  J .  Johnson.    Boston  Society  of  Civil  EnKineers. 

Equations  of  Experimental  Curves. 

A.  S.  Langsdorf.    Engineers'  Club  of  St.  Louis. 

Utilization  of  Niagara  Power. 

H.  W.  Duck.    Engineers'  Society  of  Western  New 
York. 

Progress  in  Railroad  Bridge  Building. 

F.  C.  McMath.     Detroit  Engineering  Society. 


JOURNAL  of  tlie  ASSOCIATION 
^  ENGINEERING  SOCIETIES 

June,  1904. 

3o  Cents  per  Cop/*  $3.00  per  Annum 


JOHN  C.  TRAUTWINE,  JR. 

Secretary^ 
257  S.  4th  St.,  Philadelphia. 


Averages  700  Pages 
with  700  Illustrations 

of  the  most  practical  and  in- 
atructiveaniclea,  regarding  the 
designing,  building  and  oper- 
ating of  motor-driven  vessels, 
that  can  be  written—;  price 

$2, 00  a  year  domestic 

2,50  a  year  foreign 

Sample  copy  free 

MARINE  ENGINEERING 

309  Broadway,    .    *    New  TorK,  V*  S.  A. 


GRABUATB  AKD  STUDBHT  irOTB8-(Ooiicliided) 

On  the  Honor  Roll 

QN  THE  FOURTH  OF  JULY,  Sey- 
^^  mour  J.  Leighton,  of  Lawrence, 
Mass.,  a  student  of  the  American  School, 
lost  his  life  in  an  attempt  to  rescue  two 
young  girls  who  were  out  canoeing  on 
the  Merrimac  river.  The  strong  current 
carried  the  canoeing  party  over  the  dam 
to  their  death,  ^r.  Leighton,  who  had 
the  reputation  of  being  a  powerful  swim- 
mer, sprang  to  the  rescue.  He  had  al- 
most reached  the  upturned  canoe,  when 
his  head  struck  one  of  the  many  rocks, 
and. in  a  moment  he  had  sunk  from  view, 
dead  but  a  hero. 

Mr.  Leighton  was  an  earnest  student. 
The  thoroughness  of  his  work  had  won 
for  him  the  esteem  and  respect  of  his 
instructors. 


Poor  RJchard*s  Lament 

Benjamin  Franklin  had  just  drawn 
down  the  lightning  from  the  clouds  on 
his  kite  string. 

"Great  Kilowatts!"  he  muttered, 
scratching  his  head  with  tingling  fingers, 
"What  have  I  done?  Already  I  foresee 
that  ages  yet  unborn  will  refer  to  this 
afternoon's  performance  as  a  shocking 
experience !" 

Vi 

A  NICKEL  in  the  hand  is  worth  two  in 
the  slot. — Philadelphia  Record. 


Wanted— By  an  academy  for  young 
ladies  of  an  impressionable  age,  a  thor- 
oughly insulated  young  electric  engineer. 

When  the  Jap  navy  heaves  in  sight, 
the  Russians  experience  that  sinking 
feeling. — Life. 

Vi 

Some  men  figure  their  profits  on 
paper,  but  the  average  coal  dealer  figures 
his  on  slate. — Yonkers  Statesman. 
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By  Special  Arrangement 


This  Coupon  is  worth  $1.00 


X    ■••        ■••      ^\        *^  \      \    \  \ 

We  can  offer  a  discount  of  50  per  \^    '.,      '..       ^     '^^fc-      o      "^        ^      ' 

cent  on  a  limited  number  of  the  x    *•.      '•.       *•.     ^i^.  %.    "^'^     % 


■■.\ 


°^    '*o      '^^ 


c,  x  ^"^ 


-ffj' 


steam  Boiler        \         \^ 
Catecliism 


«v 


Robert  Grimshaw,  M.  E.,  Ph.  D.  x  .^  .     ,^ 

%•■ 

**Thi8  is  one  of  the  best  books  on  the  **A  book  that  should  be  in  the  hands  of      X"^  ^  ^^ 

Steam  Boiler  I  have  ever  seen."  every  Engineer  and  Fireman." 

The  Regular  Price  is  ^2.00.      Postage  Prepaid. 
Cut  out  the  comer  coupon  and  send  it  with  one  dollar  to  the 

PRACTICAL  PUBLISHING  CO.,  53  Broadway,  New  York 
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IT  TO  EMPLOYERS -The  Techmical  World  offers  its 
services  in  bringing  employers  of  skilled  labor  into  com- 
munication with  trained  and  efficient  men.  Write  the 
Employment  Department  full  particulars  as  to  the  quali- 
fications necessary. 


SITUATIONS  VACAUT 

Wantedh— The  application  of  every  compe- 
tent technical  man  desirous  of  securing  a  po- 
sition or  bettering  his  present  one,  is  wanted 
at  once.  We  are  constantly  searching  for  high- 
class  vacancies  and  always  have  from  lOO  to 
300  places  open  for  the  highest-grade  men. 
Write  to-day.  The  Engineering  Agency,  1218 
Monadnock  Bldg.,  Chicago,  111. 


SITUATIONS  WANTED 

Wanted— Position  as  Superintendent,  As- 
sistant, or  Foreman  of  Electrical  work,  is 
wanted  by  a  graduate  of  Baltimore  Polytechnic 
and  American  School  of  Correspondence.  Ex- 
perienced in  station  work  of  all  kinds,  includ- 
ing storage  batteries,  direct  and  alternating 
current,  two-phase  and  three-phase  currents. 
Address  The  Technical  World,  No.  258. 


Wanted— A  young  man  experienced  in  Ship 
drafting  and  Mechanical  drafting  desires  a 
position  as  Mechanical  Draftsman.  Two  and 
one-half  years'  experience  in  machine  shop. 
References.  Address  The  Technical  World, 
No.  259. 


Wanted — Position  as  Mechanical  Draftsman 
is  wanted  by  a  student  of  the  American  School 
of  Correspondence.  Experienced.  Locality — 
Chicago,  or  some  Western  City.  References. 
Address  The  Technical  World,  No.  260. 


Wanted — A  position  in  a  power  house  is 
wanted  by  an  Electrical  Engineering  student 
of  the  American  School  of  Correspondence. 
No  experience.  Will  accept  any  position 
where  a  practical  knowledge  of  electricity  or 
electrical  machinery  may  be  gained.  Address 
The  Technical  World,  No.  261. 


Wanted— Position  as  Machine  Shop  Fore- 
man or  Chief  Engineer  of  Electric  Railway 
Station.  Fifteen  years*  experience.  First-class 
license.  References.  Address  The  Technical 
World,  No.  262.  >  ^. 
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MODEL  Q 


cTWore  Power 
for  Less  Monesr 

C  The  Rambler  engine — horizontal  type,  large  bore,  long 
stroke — ^providc^  more  power,  in  less  space,  at  less  cost  to 
produce,  than  any  other  engine  of  any  other  make. 

C  'nie  Rambler  gearing — ^a  planetary  system  that  trans- 
mite  the  engine  impulses  in  a  direct  line  to  the  wheels — 
reduces  loss  of  power  to  the  absolute  minimum. 

<L  The  power-making  and  power-saving  features  of  the 


^^iS^iS^sscf 


help  make  it  the  most  economical  automobile  on  the  market 
And  it's  as  economical  to  keep  as  it  is  to  buy.  The 
Catalogue  tells  why.    Send  for  it 

Eight  models,  $650  to  $1,350  at  factory. 
Thos,  B,  Jeffery  CBk  Company,  Kenosha,  VV^is.,  U.  S.  A. 


CtalcsvoBriMicb:  304  Wabash  Ave. 


Boatim  Brunch:  145  Columbus  Avb 
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The  Wesco  Supply  Co* 

St  Louis,  U.  S.  A. 
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Wanted— Position  as  an  Apprentice  in  a 
first-class  Machine  Shop,  a  general  repair  shop 
preferred,  is  wanted  by  a  student  of  the  Ameri- 
can School  of  Correspondence.  Address  The 
Technical  World,  No.  263. 


Wanted — Position  as  Oiler  or  Helper  is 
wanted  by  a  young  man  who  desires  to  gain 
experience  in  electrical  work.  Address  The 
Technical  World,  No.  264. 


Wanted — Situation  as  Chief  Engineer  or 
Master  Mechanic,  by  A  i  Brewery  and  Re- 
frigerating Engineer.  Practical  machinist. 
Thoroughly  acquainted  with  up-to-date  equip- 
ment and  operation  of  Breweries,  Ice  and  Cold 
Storage  Plants.  Practical  constructor  and  de- 
signer of  general  and  special  machinery  and 
appliances.  Graduate  of  the  American  School 
of  Correspondence.  Address  The  Technical 
World,  No.  265. 


Wanted — Situation.  Have  had  extensive 
experience  in  manufacturing,  setting  up,  and 
running  different  kinds  of  machinery,  and  as 
Superintendent  of  building  construction.  Had 
three  years'  experience  in  building  contracting. 
Competent  to  lay  out  work  and  handle  men. 
Graduate  of  American  School  of  Correspond- 
ence. Best  of  references.  Address  The  Tech- 
nical World,  No.  266. 

A  Sunburst 
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From  the  ** Chicago  Daily  New*** 

Though  life  plays  many  a  strange  and  fickle 
part, 
This    truth    we'll    cherish   ever   more   and 
more — 
'Tis  better  to  have  sunshine  in  your  heart 
Than  a  sunburst  on  your  bosom  or — ^thc  floor. 

-A.  S.  /. 
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Penberthy 
Automatic  Injectors 


Ltighi  the   ^COay   out 
€>f  Ififector  Troubles 


FEER  clear  of  the  rocks  that  have  caused  other  engineers 
trouble,  and  place  your  reliance  on  Penberthy  Injectors. 
Eighteen  years  on  the  market  and  over  350,000  in  actual 
use,  places  them  in  their  present  high  place  —  the  standard 
injector  of  the  iftrorld. 

Write  for  catalogue  describing  our  Injectors  and  other  engi- 
neer*s  necessities. 


Penberthy  Injector 
Company 

Largi^at    Manufacturers   of 
INJECTORS   in   the    World 

365  Holden  Ave.,     Detroit,  Mich.,  U-  S.  A. 

The  Penberthy  Bulletin  sent  3  months  free 
to  Any  eng^ineer 
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AZINES 
OKS 


Devoted  to  a  review  of  new  and  timely  books  on  Scientific,  Technical,  and  Industrial  subjects : 
and  a  presentation  in  condensed  form  of  the  substance  of  a  select  list  of  the  most  important  cur- 
rent Magazine  Articles  and  Manufacturers'  Catalogues  in  the  field  of  Engineering,  Architecture, 
and  other  branches  of  Applied  Science. 

Any  book  nriewed  may  be  purchased  by  orderinc  thnmch  THB  TECHNICAL  WORLD. 
Orders  must  be  accompanied  with  remittance  of  full  price 


Books  Received 

Russia— Her  Strength  and  Her  Weakness.  A  study 
of  the  Present  Conditions  of  the  Russian  Bmplxe,  with 
an  Analysis  of  its  Resources  and  a  Forecast  of  its  Fu- 
ture. By  Wolf  von  Schierbrand,  Ph.  D.,  author  of 
*  'Germany— The  Welding  of  a  World-Power, '  *  *  'The 
Kaiser's  Speeches,''  etc.  Pages  304.  Indexed. 
Maps.  6.  P.  Putnam's  Sons,  New  York.  Price, 
$1.60  net. 

A  MOST  TIMELY  book  in  view  of  the 
crisis  with  which  Russia  is  now  face  to 
face.  The  hopelessness  of  the  picture 
here  presented  is  almost  without  one  ray 
of  h'ght ;  and  the  significant  thing  about 
it  is  that  the  author  has  gathered  his  in- 
formation largely  at  first  hand,  on  the 
ground. 

Another  than  the  Czar  has  been  called 
the  "Sick  Man  of  Europe,"  but  Nicholas 
II.  is  entitled  to  the  name — for  either  he 
is  the  inspiration,  or  he  is  the  helpless 
tool,  of  that  bureaucratic  system  of  cen- 
tralization which  is  as  deadlyabane  to  the 
national  life  as  is  the  hoof  of  the  Sultan's 
horse  to  the  grass  upon  which  it  treads. 
It  is  because  Russia  has  been  so  inordi- 
nate in  her  ambition  of  expansion,  and  so 
ruthless  in  pursuit  of  her  policy  of  "One 
flag,  one  language,  one  religion,"  that 
now  in  the  hour  of  her  trouble  she  finds 
but  scant  sympathy  even  among  the  chan- 
celleries of  Europe. 

By  "Russia"  is  here  meant,  of  course, 
not  the  Russian  people,  but  their  over- 
lords,  for  the  peasantry  are  of  sturdy 

am 


stock — the  embryo,  as  it  were,  of  a  mid- 
dle class  such  as,  under  more  liberal  gov- 
ernments, constitutes  the  main  sinew  of 
the  national  life,  but  which  in  Russia  has 
never  developed.  It  is  in  her  people 
that  the  hope  of  Russia,  and  the  strength 
of  Russia — ^as  indeed  of  every  other  na- 
tion— ultimately  lies;  and  if  her  present 
chastisement  shall  serve  the  purpose  of 
unlocking  in  any  degree  the  yoke  under 
which  they  have  so  long  labored,  the 
world  at  large  will  be  benefited.  The 
author  might  have  brought  out  this  point 
more  strongly. 

Russia  is  on  a  par  with  Turkey  as  a 
disturbing  factor  in  international  politics  ; 
and  it  is  because  of  the  large  x  involved 
in  her  problem,  and  the  mystery  with 
which  she  surrounds  her  counsels,  that 
to  the  world's  imagination  her  function 
as  a  world-power  has  been  so  exagger- 
ated. According  to  Doctor  von  Schier- 
brand,  her  claims  to  strength  rest  solely 
on  her  enormous  size.  He  finds  the  main 
cause  of  her  intrinsic  weakness  in  her 
persistent  policy  of  territorial  aggran- 
dizement, which,  through  absorption  of 
ever  farther  and  farther  outlying  regions 
incapable  of  assimilation,  multiplies  her 
points  of  vulnerability  and  perennially 
drains  her  resources.  Other  serious 
canker-spots     are    the     increasing    ex- 
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"Star"Latlies?r^ 

High  grade  screw  cutting  engine  Lathes,  with  forged  crucible 
etee  hollow  spindles,  phosphor  bronze  bearings,  gear-driven 
reversible  feeds  with  strong  friction  drive  in  apron,  patented 
spring  nuts  which  allow  quick  shift  of  change  gears,  also 
Draw-in  Chuck,  Gear-cutting,  Milling  and  Taper  Attachments 
if  desired. 


Suitable  for  electrical  and  repair  work,  model  makers, 
gunsmiths,  technical  schools  and  fine,  accurate  ma- 
chine shop  and  tool  room  service.  Ask  for  Catalog  B. 


m 


9. 11, 12. 14  inch    wXiin.      Power  Lathes 


The  Seneca  Falls  Mfg.  Co. 

115  Water  street     ..    Seneca  Falls,  N.  Y.,  U.  S.  A. 


Senething  Electrical  fcr  Everyhcily 


Free  Catalogue 


Our  Ho.  16  Catalogue,  80  Pages,  Free 

8KHD  FOR  OBB  TO-DAY 

We  also  hare  al«rg«eataIogue 
(MOpaffee— prioe  60c  This  amt. 
refuooed  with  |6w00  porctaase. 

WriU  fo  V*— We  have  fwo  stores 
and  a  bir/actoty^  which  accounts 
for  our  prompt  shipments. 


EUREKA 

Vest   Pocket  Light 

Brilliant— Practical— A  Comfort  to  Travelers. 
Battery  Easily  Renewed— Lasts  sev- 
eral Thousand  Flashes. 

Price  OOmvlete  Si    A  A  AddlUoaalBattM-lrsSScM. 

pitogePaS;  *1.VU  siMi  s» x S5^ x i  budi. 


MANHATTAN    ELECTRICAL   SUPPLY  CO..  187  5th  Ave.,  Chicago 


NEW  YORK-32  Cortlandt  St.   39  Dey  St. 


JERSEY  CITY-42-46  Essex  St.   41-47  Morris  St. 


FRCE 


^ 


IT  WILL 
PLEASE 
YOU  ^  ^ 


Send  today  for  a 


Free  Catalogue 

Co  the  Press  Publishing  Association 
Detroit,  Michigan 

It  contains  a  new  list  of  all  the  leading  papers,  magazines  and  periodicals  of  the  United 
States  and  Canada,  any  of  which  can  be  obtained  through  us  from  20  to  50  per  cent  less  than 
the  regular  subscription  price  charged  by  the  publishers.  With  each  subscription  we  will  give 
yoa  ABSOLUTELY  FREE  a  certificate  which  will  contain  your  guess  on  the  number  of  votes 
cast  for  President  at  the  national  election  November  8,  giving  you  a  Free  Chance  to  Win  the 
$10,000  Price  or  any  of  the  other  499  prizes.  The  catalogue  also  contains  a  large  list  of  fine 
books,  watches,  jewelry,  etc.,  at  low  prices,  with  free  guesses  to  each  purchaser. 
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:  JEFFREY: 


Electric  Locomotives 


COAL  LOAD  LBAVIMO  MINB 

Especially  adapted  for  Coal.  Gold.  Silver  and  ALL  MAN- 
NER  OF  ORE  HAULAGE.  Also  in  General  use  in 
INDUSTRIAL  PLANTS  and  FACTORIES. 


-SPECIALTIES- 


ELEVATmG,  COWVBTING.  POWER-TRANSMISSIOW 

Hff  ACHTWrRRY 

COAL  WASHING.  CRUSHING.  SCREENING. 

DRILLING,  DREDGING.  Etc. 

Send  for  catalogs.  Writ*  for  particulars. 

ADDRESS  : 

THE    JEFFREY    MNFG.  COMPANY 
COLUMBUS,  OHIO,  U.  8.  A. 
PITTSBURG.     CHICAGO.     DENVER. 


Main  Office 
NEW  TORE. 


Standard  Books 

FO'R 

Students  and  Draftsmen. 

Vignola— The  Five  Orders  at  Architecture.  Second 
edition.  By  Arthur  Lyman  Tuckerman.  For  the 
use  of  the  Art  Schools  of  the  Metropolitan  Museum  of 
Art;  one  quarto  volume ;  cloth.  Price,  ^.00. 
*  Building  Constraction  and  Superintendence.  By  F.  B. 
Kidder,  Ph.  D..  F.  A.  I.  A.,  Consulting  Architect,  and 
author  of  "The  Architects,  and  Builders*  Pocket 
Book."  Part  I— Mason's  Work.  6th  edition.  421  pages. 
280  illustrations:  price,  S4.00.  Part  II— Carpenters' 
Work,  4th edition. 544  pages. 525 illustrations;  price.  M. 

Architectural  Perspective  lor  Beginners.  By  F.  A. 
Wright,  Architect.  One  large  quarto;  handsomely 
bound  in  cloth.    Price.  13.00. 

Practical  Lessons  in  Architectural  Drawing:  or.  How 
to  Make  the  Working  Drawings  for  Buildings.  By 
Wm.  B.  Tuthill,  a.  M..  Architect.  Eleventh  edition, 
large  8vo  volume,  oblong,  cloth.    Price,  $2.50. 


Catalogue  of  Architectural  and  Technical  Books 
on  request. 


Wm.  T.  Comstock, 

23  Warren  Street,  New  York. 


LITERATURE-(Continned) 

haustion  of  the  famous  "Black  Earth 
Belt,"  and  a  financial  policy  based  on 
hothouse-nourished  industry  and  en- 
forced exports. 

The  Russian  problem  is  intimately 
bound  up  with  the  whole  problem  of 
mankind. 

"A  power  which  holds  in  its  grasp  one-sixth 
of  the  land  on  this  globe  of  ours,  is,  in  any 
event,  no  negligible  quantity.  For  weal  or  woe, 
the  cause  of  Russia  is  also  our  own  cause.  Her 
prosperity  or  degeneracy,  the  question  whether 
her  130  millions  will  within  the  near  future 
find  or  fail  to  find  the  form  of  government 
best  adapted  to  their  welfare  and  their  devel- 
opment, concerns  every  one  of  us  very  closely." 

The  volume  is  well  worthy  of  study. 


Modem  Air-Brake  Practice,  Its  Use  and  Abuse. 
By  Frank  H.  Dukesmitli,  M.  E.  Pages  300.  Cloth, 
niustrated.  Indexed.  PnblishedbyFiederick  J.  Drake 
&Co.,  Chicago,  m.    Price,  $1.50. 

Most  books  on  the  air-brake  are  in  cate- 
chism form.  This  textbook  is  written  in 
a  general  descriptive  explanatory  man- 
ner, the  questions  being  grouped  at  the 
end  of  the  sections.  The  author  has  di- 
vided the  subject  into  three  parts :  First, 
the  various  parts  of  the  air-brake,  equip- 
ment, and  functions ;  second,  the  various 
defects  and  their  remedies;  third,  the 
handling  of  the  brake,  with  tables  and 
rules  for  computing  brake  power,  lever- 
age, etc.  This  book  includes  a  short  de- 
scription of  the  "straight"  air-brake  as 
now  used  on  electric  railways,  as  well  as 
the  automatic  air-brake  on  steam  rail- 
roads. The  volume  has  an  excellent  in- 
dex, which  enables  one  readily  to  find  any 
subject  desired. 


The  Mother  Tongue.  Book  n.  By  J.  H.  Gardiner,  6. 
L.  Kittredge,  and  S.  L.  Arnold.  Pages  417.  Ginn  dk 
Company,  Boston.    Price,  60  cents. 

No  TEXTBOOKS  published  in  recent  years 
have  received  higher  commendation  than 
"The  Mother  Tongue"  series.  Book  II 
is  a  practical  elementary  treatise  on  En- 
glish Composition.  The  manner  in  which 
the  authors  present  the  subject  has  many 
novel  features,  and  cannot  fail  to  hold  the 
attention  of  the  student.  In  New  York 
State  alone,  over  400  schools  are  using 
this  series.    The  three  books  are  the  com- 
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This  volume  weighs  five  pounds 
and  is  held  by  one  leaf.  So  much 
for  the  quality  of  binding  and  paper* 


Thh  ri^w  editian  of 

Battles   and    I^eaders 
of  the  Civil  War 

IS  SOLD  OH  AN  EASY  PAYMENT  PUN 


It  has  been  prepared  especially  to  meet  the 
demand  of  aa  increasing  population  and  a  new 
generation.  This  work,  in  four  volumes,  3098 
pages,  is  the  greatest  exposition  of  the  world's 
greatest  war  ever  printed.  It  rivals  the  War 
Records  themselves  in  completeness,  authenti- 
city and  dt'tail,  and  is  vastly  more  interesting. 
Generals  Grant,  Sherman,  Juhnstun,  Beauregard, 
Col.  Mosby,  Capt.  EricsHon,  and  hundreds  of 
others,  men  from  both  sides,  are  its  editors, 
making  it  accurate  and  impartial;  its  illusitra- 
tions, — over  i7O0,^maps,  and  diagrams  give 
a  panoramic  view  of  this  awful  struggle;  and  its  index,  referring  to  every  important 
person  and  event,  with  statistical  tables  of  the  opposing  forces  in  every  engagement,  makes 


it  a  veritable 


Cyclopedic  of  tKe  Civil  l^&t*. 


Wh^t  history  is  so  complete  ?    What  history  mn  be  so  complete  ? 

If  you  want  a  reliable  source  of  information  or  a  complete  reference  library,  or  love 
American  history,  you  cannot  afford  to  be  without  tJiis  work,  especially  at  the  reduced 
price  and  under  the  new  plan  of  payment. 

Napoleon  Bonaparte: 

Ji  History.    Complete  in  Four  VolutncM 

Editorially,  mechanically,  and  artistically  this  work  is  a 
wonder.  It  is  the  only  complete,  impartial  account  of  the 
great  Emperor's  life.  All  others  have  tended  toward  hero 
worship  or  erred  to  an  equal  extent  on  the  other  side.  Pro- 
fessor Sloane  was  thoroughly  equipped  for  this  work  through 
exhaustive  study  of  all  the  Napoleonic  literature  obtainable 
and  by  extensive  travel  over  the  scenes  of  Napoleon's 
struggles,  affluence,  and  subsequent  downfall. 

Eighty-seven  artists  have  contributed  to  hs  pages,  includ- 
ing the  most  famous  military  painters  of  France.  About 
one- third  of  the  three  hundred  pictures  are  reproduced  in 
the  original  colors  by  a  special  process  far  superior  10 
lithography.  It  is  a  veritable  art  gallery  giving  a  pictorial 
history  of  the  Napoleonic  wars. 

Special  Offer  and  Terms   in  a  Handsome   BooKlet 

Write  a  postal  card  like  the  following:   Send  me,  free  of  charge,  according  to  offer  in 

THE    TECHNICAL    WORLD,  a  prospectus  of (either 

or  both),  containing  sample  pages,  illustrations,  etc, ;  also  full  particulars  regarding  prices 
and  terms. 

THE  CENTURY  CO,, m^i^^^s^^^^^.  Mew  York 
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GAS  ENGINE  CASTINGS 


in  the  roiurh  or  i>artly  fin- 
ished, for  the  half 
horse  power 

Franidin 
GasEn^e 

Castinfs.  Materials  and  Blue  Prints,  complete.  $16.60. 

Horizontal  and  Upright  Types.     Send  for 

Circular?. 

PARSELL  tL  WEED 

U9«131  WMt  Slct  Sk  WW  TOIH  CITT 


^tx 


Mackenzie  tt  lee 

Electrical  Engineers  tL  Contractors 

Manufacturers  of  Switch  Boards  and  Panel  Boards 
Telffhone  Main  3663 

M.90  La  SaU*  StrMt.  Chicago 


LAW 
AT 


CoimpoDdenc*  School  in  tho  World. 
Hame  Maehora  for  ten  y«art.  Pl«n  ftp* 
proved  bf  Judni  and  Edneaton.  Adapt-| 
•dio  the  busy  boy  or  nan.  Proparosfor 
the  bar.  ThrMOoorMa:  Oollago,  Buti- 
nets,  Proparatory,  Opani  naw  protpaeti 
in  buaincM.    Gradaat««  •verywhara. 


Postal  card  now  will  bring  full  par- 
-  ticulart.     9FIIAQUK 


MiTMaieitio  Bldg..  Detroit.  Hieh. 


A  SUITABLE 
LOCATION 

For  any  business  man. 
professional  man  or  in- 
dustry is  easily  obtained 
by  consulting  the  Indus- 
trial Department. 

The  proposition  sub- 
mitted will  be  attractive, 
embodying  just  the  infor- 
mation desired  to  intelii- 
isently  consider  such  an 
important  matter  as 
change  of  location. 

Our  monthly  magazine 
of  Southern  oppor  tunities 
will  prove  invaluable  to 
those  interested  in  the 
South. 


THE  LAND 
^  MANATEE 

Is  the  most  beautiful  sec- 
tion of  America,  hereto- 
fore without  rail  facili- 
ties. The  climate  is  de- 
lightful, the  atmosphere 
salt-laden  and  perfumed 
by  thousands  of  blossom- 
ing orange,  lemon,  grape 
fruit  and  guava  trees  and 
the  most  beautiful  and 
fragrant  of  flowers. 

A  land  of  perfect  health, 
ideal  living,  where  crime, 
trouble  and  ill  health  are 
as  yet  positively  unknown. 
Manatee  booklets  de- 
scribe it  in  detail. 


The  most  costly  piece  of  railroad  literature  ever  is- 
sued is  the  special  Southern  edition  of  the  Seaboard 
Magazine  of  Opportunitiks,— yes,  thereis  one  for  you. 
It  is  unique,  contains  no  advertisements,  but  hundreds 
of  full  page  and  half  page  photo-gravures — the  most  ex- 
quisite examples  of  the  modern  printers'  art,  and  each 
worthy  of  framing.  Sent  free  on  receipt  of  10  cents  to 
pay  postage. 


J.  W.  WHITE, 

General  IndustricLl  Agent, 
PORTSMOUTH.  VA. 


SEABOARD    AIR    LINE    RAILWAY 


UTBRATUSB-CContinned) 

bination  of  wide  experience  in  the  class 
room  and  unquestionable  scholarship. 

Boiler  Constniction.  By  Frank  B.  Kldiiluuis.  Pwces 
421.  Cloth,  niustrated.  The  Deny-CoUaxd  Company, 
KewTork,  Pnblislien.    Price.  $3.00. 

The  FIRST  IMPRESSION  one  gets  from  this 
book  is  that  it  is  devoted  largely  to  the 
locomotive  type ;  but  the  reason  is  readily 
understood  when  one  considers  that  the 
operations  on  other  boilers  are  much 
more  simple,  while  the  methods  and  ma- 
chinery are  the  same. 

A  valuable  feature  is  the  clear  explana- 
tion of  the  way  things  are  done  and  the 
tools  used  in  doing  them.  The  illustra- 
tions are  very  clear  and  readily  under- 
stood. The  following  are  some  of  the 
processes  that  deserve  mention  here: 
Laying  Out  Gusset  Sheet,  Dome  Base, 
Tube  Sheets,  Throat  Sheets;  Flanging; 
Punching;  Planing;  Bending;  etc. 

Boiler-Shop  Machinery  is  illustrated 
by  excellent  half-tone  engravings.  Tables 
give  valuable  information  regarding  dies 
and  punches,  rate  of  driving  rivets,  etc. 


Steel  Square  Pocket-Book.  By  BwishtL.  Stoddard. 
Pages  110.  Clotb.  lUastrated.  Industrial  Publication 
Company,  Hew  York.  PuUisbers.    Price,  50  cents. 

This  little  inexpensive  book  gives  the 
practical,  every-day  uses  of  the  steel 
square.  The  various  graduations  are 
first  explained  so  that  the  reader  may 
know  the  tool.  Laying-out  spacing,  and 
measuring  main  rafters,  valley  and  hip 
rafters,  jack  rafters,  miters,  curved  raft- 
ers, etc.,  are  among  the  subjects  treated. 
The  illustrations  are  very  clear  and  sim- 
ple. A  thorough  understanding  of  the 
problems  in  the  book  should  lead  to  a 
complete  mastery  of  the  tool. 


Steam  and  Electrical  Engineering  in  Qnestions 
and  Answers.  By  8panxenberg»  Uhl,  and  Pratt. 
Cloth.  BlttstFated.  Indexed.  Pages  672.  Geo.  A. 
ZeUer.  St.  Louis,  Ho.,  Publisher.    Price,  $3.50. 

This  reference  book  for  steam,  elec- 
trical, and  refrigerating  engineers,  is  pre- 
pared in  question-and-answer  form,  and 
includes  stationary,  locomotive,  and  elec- 
trical subjects,  as  well  as  mechanical  re- 
frigeration, compressed  air,  gas  engines, 
hydraulic  elevators,  etc.  The  book  en- 
deavors to  combine  both  theoretical  and 
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ADVERTISEMENTS 


in 


InformaLtion 


If  you  are  coming  to  the  St,  Louis  World's  P^'air— the  g:reatest  exposition  in 
histor}^  —  there  are  a  few  thing^s  you  should  know.  If  you  Hve  anywhere 
East,  North  or  West  of  St.  Louis,  you  will  save  inuch  time  and  incon- 
venience if  you  Get  a  Ticket  *Oia  the  Wabash  —  the  only  line  with 
its  own  tracks  direct  into  its  own  individual  station,  right  at  the  Main 
Entrance  to  the  World's  Fair  Grounds.  Ticket  agents  of  all  lines  will  sell 
tickets  to  St,  Louis  at  greatly  reduced  rates^via  the  Waba^sh  if  yon  ask 
them  to— they  will  any  way  if  they  want  to  do  you  a  kindness. 


Wabaah  Shuttle  Tpainfi  between  St,  Louis 
Union  Statkm  and  Wnbaah  World*3  Fair  Sta- 
Uon  at  the  Main  Enhance  to  the  World's 
Fair  Grounds,  leave  every  few  minutes,  mak- 
ing the    run  without   stop   in    15  minutes. 


Our  rrimTJlete  gTiide  to  the  ExrH-iiJlion  contninB 
full  inforaiation  with  a  Rplt'ruiid  map  of  the 
TTDundfl,  and  Js  beautifuLb*  Uluetratcd,  It  will 
be  sent  free  on  request  and,  if  you  ask  it,  with 
full  information  about  your  best  route  and  the 
reduced  rate.     Write 


C.  S.  CRANi:,  C.  p.  <a  T.  a.,  WABASH     railroad,  ST.  LOUIS. 
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INDUSTRIES 

ARE 

OFF  £  R.  £  D 
LOCATIONS 


With  satisfactory  indacements, 
favorable  freight  rates,  good  labor 
conditions,  healthful  communities, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For   full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

Industrial  Con\fnlssionar» 

1  Park  Row»         Chicago,  ill. 


LiOcationa: 
for  Indu4:1rie4: 

Erie  T^aitroad 

Chicago    to  J^eto  VorK 

The  Erie  Railroad  Company's 
Industrial  Department  has  all 
the  territory  traversed  by  the 
rr^ilroad  districted  in  relation  to 
resources,  adaptability,  markets 
and  advantages  for  manufactur- 
ing, and  can  advise  with  manu- 
facturers in  relation  to  the  most 
suitable  locations.  For  full  in- 
formation, address 

LUIS  JACKSON 

Industrial  Commissioner 

Erie  Railroad  Company 

21  Cortlandt  StrMt,  New  TorK 
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practical  work,  but  even  a  slight  exam- 
ination indicates  the  strong  tendency  to- 
ward the  practical.  The  names  of  the 
authors  alone  are  sufficient  to  guarantee 
the  practical  usefulness  of  the  volume. 
Prof.  E.  Spangenberg,  C.  E.,  was  super- 
intendent of  the  St.  Louis  School  of  En- 
gineering, a  man  of  wide  practical  ex- 
perience and  a  successful  teacher,  espe- 
cially in  the  preparation  of  men  for 
license  examinations.  Mr.  Albert  Uhl, 
A.  I.  E.  E.,  is  an  electrical  contractor, 
and  is  instructor  in  practical  electricity 
at  the  St.  Louis  School  of  Engineering. 
The  third  author,  Mr.  E.  W.  Pratt,  is  an 
expert  on  locomotive  and  railroad  mat- 
ters, being  Master  Mechanic  of  one  of  the 
large  railways. 


Telephone  Principles  and  PnctiM.  By  Geone 
WilOer,  Ph.  P.,  Asalfltant  Piofeesor  of  Slactilcal  Bn- 
gineerincAxmourliutltateofTachiiidocy.  Pacw445. 
Cantwdl  Pnbllsliiiig  Company.  XadiMn.  Wis.  Pzioe, 
$2.00,  poftpaid. 

This  is  a  new  book  in  the  telephone 
field,  and  consequently  has  the  prime  ad- 
vantage of  being  thoroughly  up-to-date. 
The  aim  of  the  book  is  to  treat  fully  the 
fundamental  principles  of  telephony,  and 
their  applications  to  telephone  apparatus 
as  designed,  manufactured,  and  operated 
to-day.  This  the  author  has  succeeded 
in  doing  admirably,  in  a  clear  and  con- 
cise manner. 

The  subject  is  treated  in  four  sections. 
The  first  covers  the  principles  of  physics 
and  electricity,  which  are  necessary  for 
the  reader  to  grasp  in  order  to  be  able 
to  apply  them  to  the  construction  and 
operation  of  the  telephone  circuits.  The 
second  section  relates  to  the  details  of 
subscribers'  instruments.  The  third  sec- 
tion treats  of  party  lines,  and  of  the  man- 
agement of  small  exchanges  belonging 
to  the  Generator  Call  or  Local  Battery 
type.  The  fourth  section  deals  with  the 
construction  of  small  exchanges,  party 
and  toll  lines,  their  electrical  properties, 
and  their  protection  against  lightning. 

The  book  is  profusely  illustrated,  a 
particularly  valuable  feature  being  cir- 
cuits of  the  various  phones  in  actual  use 
to-day. 
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To  the 


0=L^ 


'Snmm 


Coast 


From    Chicago,    every    day,    September  15    to   October 
15,    1904,  via  the 

Chicago,  Milwauhee  ®  St  Paul  Ry. 

To  California  you  have  the  advantage  of  the  over- 
land service  of  the  Chicago,  Milwaukee  &  St.  Paul  and 
Union  Pacific  Line,  Through  train  service,  including 
Standard  and  tourist  sleeping  cars,  Chicago  to  San  Fran- 
cisco every  day.  Tourist  cars  to  Los  Angeles  Mondays 
and  Saturdays.      Leave  Chicago  10:25  ^"  ^■ 

To  North  Pacific  Coast  points  you  have  the  choice 
of  the  above  route  or  that  via  St.  Paul  and  Minneapolis, 
with  double  daily  train  service.  Leave  Chicago  g  A-  m,, 
6:30  P-  M.  and  10:30  P-  M. 

For  those  who  prefer  a  Southern  route  to  California, 
the  Southwest  Limited  via  Kansas  City  is  recommended. 
Leave  Chicago  6  p.  m.  daily. 

Above  rates  arc  called  colonist  flecond-class  rates.  Ticket! 
are  good  in  toumt  sleeperSj  in  which  the  rate  for  a  double  berth, 
Chicago  10  San  Francisco,  or  Los  Angeles  is  I7.  Tourist 
sleepers  are  clean,  comforublc  and  economical, 

A  postal  card  will  bring  you  complete  information, 

R  A-  MILLER, 

General  Pas^entfer  Atfcnt, 

CHICAGO, 

Chica^Ot  MilwauHee  %  St.  Paul  Railway. 

■       ■  ^  uiyiii^uu  uy  ^^^gi^ 
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Good  Business  English 


Ttiie^tu)  books   teai.'h   BaleAtanq,   how  to  writa  c^nTlnrtnfc 

fnl  letbars  Llu.t  brln^  in  nionoy  and  ^Ive  no  ofTcnite,  teocli 
coirespandDntd  bow  |o  writA  rbrceful  tiLi((lne-"'*-tirLnKinsf  let- 
ten,  Ceacb  BtBnagTB.pbiDr3  how  to  miMlcr  eorreKpcndynce, 
t«kca  »i)v#rtij»*lfiDnt  write  rH  liow  to  ift  rlt#  atroUp,  *'j>uUtiiK'* 
cor^.  They  Corm  m.  twT3ipl**to  coUciffa  eourae  iii  biisinej^a 
^tiifUfttL— to  be  r^Biul  At  lt«laor«^to  b«  i^utttito^dLlij  pra entice 
ftt  Qtire.  UnMj  Biiecesftfiil  men  nre  earnlnip  Innrc  s^Iarlim 
jnerelT  beoA-cide  thL'y  know  how  tti  Mtaffl  a  buHlri^M^  proposl- 
tiuli  nlearly,  terBulj',  copctiH-'tV.  foiTi' fu Uj*  This  tw.'t  of  huf.ilf  A 
coiDprtBcs  the  notable  Shi^TwjTi  Cruly  connfia  in  buiilntr^ 
EnifLl^h  cniiijilect^.  U^fora  bt^lng  puLillf^licfJ  In  boivk  form 
tbi9  mil  me  Hjjld  for  fU5-00.  ETpry  luif^iDe^H  mJiHT  t^mploj-i^r 
uid  omployefl  should  huvo  Clilii  ^t  r«^ady  for  rEf4'roDc& 

TOir  CAir  GET  A  SET 

EAHDSOMELT  BOinf  D  IK  CLOTH  AT 

I^ess  Than  h  Regular  Price 

We  an»  EUAkJnK  this  offer  Id  cotmeec  km  v  LEh  STSTK^  the 
nintcazlne  which  U  \s  eiuifntlal  ti>  UuKinpiui  im^n  a,^  byntorn.  ft^ 
»v\l  U  to  buBlnesi*  HYBTEM  Xjf^U  tfvyry  innEjth  ail  t|i,&  nrw 
tjijpilncitatHckri  tlmt  BAVe  tinia 
— .all  the  little  oniuo  « rink  let 
tlmt  save  worry.  Thtgugh 
SYSTEM  you  tnti  leorti  all  th^t 
ftiiy  Diifl  can  poa^Iblr  tell  Yod 
about  ayvteui  ancf  biJilDOns 
tiiothodii.  Onei  hundred  and 
Blity  or  mora  dai^i  a  monthly 
cranifulnf  biL:?lJi«'!ui  Id^SH  Tor 
Y !  J  U.  T  he  rfttfti  l^r  readj  n  ff  of 
SYSTEM  y\\\  BoJiu  your  bunl- 
Ii«iiU  p^rftltilEicjfl— but  If  \% 
dtwsnrjUHVSTEM:  han  a  stalT 
of  e2p(>rt«— praotk-^l  bualueKR 
men  who  wlU  sjuwtir  your 

The  subufrlptlan  pHco  of 
SYSTEM  tfl  fcJ .DO  per  y^Ar.  Ttie 
fihcrwlnt'-wlj  books, de^fcrlbtNt 
niMjve,  flt^iifiir  Hool  TrJ  eub- 
si^rltjflrsof  SYSTEM f  however, 
wo  IV II I  (kjnd  tho  booirs  AC  law 
th*n  half  thft  rcpriiiAr  cost, 
^  nd  r^Oo  for  S  YSt  KM  and  «]  M 

for  iLo  btKikp.Antl  ifre  wtll  enter 

yrjiir  nami*  for ona  yeaj'tif  SYSTEM  (EnHurjinE  the  frtnj  ei- 
perteen'lce)Hiftd  wfH  eipret?!*  jciu  tho  btoka  *ii  a  cnee  at 
once,  OTOry  cipt  prepuid-  »ond  tho  P3.O0  Co^tlay.  Tear  ant 
tbtfl  lulWitlBenieiit  n;td 

WHITE  YOmt  FAMS  BELOV 
Tho  ATTilourGlue  Workn,  L'hlrnf^P.  IIL 

"lOnd  I  cannot  iretilonff  without  svima.  It  in  the  best  a  i,d 
piotc  c.Hniprt'hDn^lvo  ainKuxlno  of  its  et  ire,  Kuli  o£  jkmt 
bltMHj*  tdeaiii,  notblog  ant  i^uat^d. "  W*  JE.  Joitsfio^,  J  a. 

Peoples  Sni-fnj?  and  Lr^Q  Assnocl&ttOEl  ^ 

Coin r*»n y ,  Lecton la,  Ohio.  S 

"A  ilniflc  a.rtielei  ts  frtKiuuutly  worUi  ^ 

much  more  Lhim  the  price  of  a  yE'ar'd  * 

SUlMKliptlon  "  G.  E.  GKKOJJIYKa.  ? 

*'Wb*n  I  am  »t  home  Hh<* rwl  n  Cody's  " 

books  are  n]wftjs  on  mv  ffti>dy  tabEe. 
Iniivertn.vH  without  one  of  tbc-m  in 
my  irrlp*  with  the  in  at  hand,  erery 
aj*ru  luoTneiit  cun  be  Improvbd  to  de- 
aUl«tl  ilfMknclDl  adTaatik|««." 

Cmiwht  Chi^fVAif , 

Adv«j'Cliiffl|r  EiparL 
'*Yoti  ceriBLlnJy  ifive  hXy;  ralu*  fcr 
She  Jnolliiy.i'       Jnfis  LllK  Mil  III}!, 

Pre^4ont  SLihln  AdvertlHln?  Co, 

B*:nd  with  Three  PdIUtq  ^t  on r  i-lsk  to 
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Mai^azines 

'  Cassier's  Magazine  (August)— New  York 

This  number  contains  as  one  of  its  most 
interesting  features  an  article  on  Marble 
Quarrying  in  America,  by  D.  A.  Willey. 
Probably  very  few  people  know  of  the 
vast  resources  of  the  Vermont  marble 
quarries,  yet  one  enterprise  alone  pro- 
duces from  6o,o6o  to  70,000  tons  an- 
nually. And  from  other  deposits  in  this 
vicinity  more  marble  is  quarried  than 
from  all  the  other  American  quarries 
combined.  This  is  interesting  from  a  sci- 
entific standpoint,  because  practically  all 
the  work,  from  the  quarrying  of  the  mar- 
ble to  the  finishing  of  the  complete  object, 
is  done  electrically  and  from  power  fur- 
nished by  the  Otter  Creek.  This  same 
industry  now  gives  employment  to  some 
5,000  men  and  represents  an  investment 
of  $7,500,000.  Not  only  is  the  marble 
furnished  for  rough  and  cheap  grades 
of  work,  but  the  finished  product  ranges 
from  the  block  for  the  building  base  to 
statues  and  vases,  as  well  as  interior 
decoration. 

The  mechanism  for  working  in  marble 
is  so  varied  that  a  piece  of  the  stone 
can  be  turned,  planed,  and  routed  as  well 
as  a  piece  of  steel,  entirely  by  power  tools. 
The  tool  of  the  turning  lathe  is  applied  as 
in  the  ordinary  metal  turning  lathe. 
Here  can  be  seen  circular  columns  weigh- 
ing over  20  tons,  exactly  shaped  by  the 
power  lathes.  Also  globes  and  tomb- 
stones containing  ornaments  in  a  bas- 
relief  done  with  a  planer.  These  ma- 
chines are  operated  both  by  water  power 
and  by  individual  electric  motors.  The 
pneumatic  chisel  is  an  aid  to  the  sculptor, 
who  can  create  designs  not  only  beautiful 
but  extremely  intricate  in  a  small  frac- 
tion of  the  time  required  with  the  mallet. 

"Industrial  Locomotives,"  by  J.  F. 
Gairns,  treats  the  subject  from  the  stand- 
point of  compressed  air  and  internal 
combustion.  The  writer  states  that  it  is 
probable  that  the  compressed  air  loco- 
motive would  have  been  largely  made 
use  of  if  electricity  had  not  provided  a 
remedy  for  the  disadvantages  and  incon- 
venience of  the  steam  locomotive. 

"The  Study  of  Science/'  by  John  Bris- 
ben  Walker,  shows  conclusively  how  ab- 
Digitized  by  ^^iJUVlC 


ADVERTISEMENTS 


121 

■N 


Recent  Engineering 
Books  for  Students 


Abbott's  Telephony,  6  volumes,          -           -           -  |6.00 

Sold  separately,  $1.50  each. 

Baum*s  Alternating  Current  Transformer,           -          •  1.60 

Be  IPs  Art  of  Illumination,         ....  2.50 

Considere's  Reinforced  Concrete,             ...  2.00 

De  la  Tour's  Induction  Motor,  Its  Theory  and  Design,  2.50 
Gonzenbach's  Engineering  Preliminaries  for  an  Interur- 

ban  Electric  Railway,     -           -           -           .  1.00 
GotshalPs  Electric  Railway  Economics  and  Preliminary 

Engineering,             -           ...           -  2.00 

Goodeirs  Water  Works  for  Small  Cities  and  Towns,  2.00 

Lyndon's  Storage  Battery  Engineering,  2nd  edition,      -  8.00 
Meyer's  Steam  Power  Plants,  Their  Design  and  Con- 

struction»             ....           -  2.00 

Miller's  American  Telephone  Practice,    ...  8.00 

Reed's  American  Meter  Practice,       ...  2.00 

SEND  FOH  OUH  IVSW  96  PAGE  BOOK  CATALOGUE 

PERIODICALS: 

ELECTRICAL  WORLD  and  ENGINEER  (weekly),  annual 

subscription,  .  .  -  .  .      $3.00 

To  Foreign  Countries,        6.00 
AMERICAN  ELECTRICIAN  (monthly),  annual  subscrip- 
tion,   1.00 

To  Foreign  Countries,        2.00 
STREET  RAILWAY  JOURNAL  (weekly),  annual  sub- 
scription,      -  -  -  -  .  -        3.00 
To  Foreign  Countries,        6.00 
THE  ENGINEERING  RECORD  (weekly),  annual   sub- 
scription,      .-----        3.00 
To  Foreign  Countries,        6.00 
ELECTRIC  RAILWAY  DIRECTORY  (quarterly),  annual 

subscription  rate      -  -  -  -  -        4.00 

CENTRAL  STATION  LIST  (quarterly),   annual   sub- 
scription rate  -  -  •  •  -       4.00 

Sample  Copies  Sent  Free. . 
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Something  New 


A  Book  giving  Dimensions  of 

PIPE, 
FITTINGS 
--VALVES 

Over  fifty  tables  and  many  illustra- 
tions of  all  kinds  of  articles  that  the 
draftsmen  or  architects  may  need  in 
laying  out  pipe  work  on  drawings. 

Flsjdbls  BacKs.     Good  Paper. 
POSTPAID  50  CENTS. 


Acldross 

THE  DRAFTSMAN 

CLEVELAND.  OHIO 


LucKT  Combination, 


DtVANS 


'   DESIGNERS   % 


'LmftAMW 


ELECTPOTYrERS 


^     166  ;S.  CLINTON  ST. 
^       CHICAGO -ILL/. 


UTBBATURB-COontiiined) 

solutely  essential  is  a  scientific  training  to 
success  in  practically  every  sort  of  career. 
The  article  on  Amateur  Engineering, 
by  E.  P.  Watson,  proves  the  expediency 
of  placing  an  undertaking  in  the  hands 
of  a  trained  engineer  rather  than  attempt- 
ing to  do  the  work  oneself  without  the 
proper  knowledge. 

Other  articles  are: 

Mineral  Shipments  at  British  Ports,  by 
Brysson  Cunningham,  B.  S. 

Insulator  Pins  for  Transmission  Lines,  by 
Alton  D.  Adams. 

Specialized  Machine  Tools,  by  Joseph 
Horner. 

Developing  a  Water  Power,  by  Thorbum 
Reid. 

Biographical  Sketch  of  Edwin  Wilbur  Rice, 
Jr. 

Municipal  Engineering  (August)  —  Indianapolis 

and  New  York 
The  first  article  is  on  "Concrete-Steel 
Bridges  at  Dayton,  Ohio."  The  con- 
crete construction  is  becoming  such  an 
important  factor  in  the  building  trades  at 
the  present  time,  that  these  articles  are 
always  read  with  great  interest. 

Another  interesting  article  is  on  "Pav- 
ing Materials,"  by  John  W.  Alvord,  C.  E. 
In  this  article  the  writer  gives  an  excel- 
lent description  of  the  most  common 
kinds  of  pavement,  such  as  asphalt,  stone 
pavement,  brick,  wood,  macadam,  and 
bitulithic. 

The  usual  interesting  departments — 
Question  Department,  Notes  on  Water 
Supply,  Cement  and  Concrete,  Streets 
and  Lighting,  Sewerage,  etc. — are  excel- 
lent. 

Amateur  Work  (August)— Boston,  Mass. 

The  leading  articles  for  this  month's 
number  of  Amateur  Work  are  along  elec- 
trical lines,  the  first  being  "The  Tele- 
graph Transmitter,"  by  Frederick  A. 
Draper,  which  takes  up  a  simple  arrange- 
ment for  transmitting  messages. 

The  second  article,  on  "Wireless  Tele- 
graph Apparatus,"  by  Howard  W.  Rice, 
gives  a  few  personal  observations  upon 
the  interesting  devices  employed  in  space 
telegraphy. 

"Telephone  Circuits  and  Wiring,"  by 
Arthur  H.  P>ell,  is  the  third  article  along 
this  line.    A  very  interesting  item  is  that 
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Would  Have  Enjoyed  Reading 

the  New  Science  Library— but  they  would  have  considered  it  an  extraordinaxy  work  of  fiction,  with  its  stoxy 
of  electric  currents  flashing  messages  through  space  half  around  the  world  ;  of  a  metal  so  rare  that  it  costs 
half  a  million  dollars  an  ounce ;  of  astronomers  determining  the  exact  constituents  of  a  star  a  trillion  miles 
away;  of  a  theory  of  evolution  which  carries  the  origin  of  man  back  millions  of  years  to  a  lower  form  of  life. 
They  would  have  found  a  surprise  on  every  page — ^yet  the  New  Science  Library  is  filled  with  sober 
facts,  which  the  amazing  progress  of  the  last  fifty  years  has  brought  to  light.  Until  you  read  this  magnifi- 
cent record  of  man's  achievements  you  cannot  realize  fully  how  science  has  transformed  the  entire  fabric  of 
intellectual  and  commercial  life.  It  describes  simply,  clearly  and  accurately  the  great  inventions  and  dis- 
coveries of  the  nineteenth  century.  It  will  tell  you  what  the  famous  Darwinian  theory  is ;  how  the  sun  and 
planets  are  weighed  and  their  motions  charted  ;  how  liquid  air  is  made  and  used  ;  what  radium  is  ;  what 
ideas  Herbert  Spencer  brought  into  the  world — and  a  thousand  other  interesting  things  you  have  always 
wanted  to  know.  It  teems  with  ideas  and  suggestions,  as  well  as  with  facts.  It  will  lift  the  reader  out  of  the 
dull  circle  of  commonplace  things. 

The  New  Science  Library 

is  the  antobioffraphy  of  the  nineteenth  centunr-written  by  the  men  who  made  modern  science.  It  consists  of  sixteen  volumes 
covering  comprehensively  the  whole  field  of  Evolution,  Astronomy,  Invention,  Geology,  Electricity.  Political  Economy,  and 
Anthropology.  This  Library  is  a  necessary  set  of  books — necessary  to  the  reader  who  expects  to  be  well  informed.  Among  its 
authors  are  Spencer,  Darwin,  Proctor,  Lubbock,  Huxley.  Tyndall,  and  other  leaders  of  modern  thought.  It  is  a  work  to  be  read 
and  enjoyed,  for  the  great  authors  who  wrote  it  were  too  close  to  nature  to  be  dull  and  too  big  and  human  to  be  narrow. 

We  Want  to  Tell  You  More  About  This 

If  you  are  interested  enough  in  the  plan  and  scope  of  this  well-rounded  Libraryof  Science  to  spend  a  two-cent 
stamp  to  send  to  us  the  coupon  cut  from  this  advertisement  we  will  forward  you  by  return  mail  a  handsome  descriptive 
booklet,  with  specimen  pages,  sample  portraits,  and  illustrations.    At  the  same  time  we  will  send  you  full  partic- 
ulars of  our  Introductory  Offer,  which  cuts  the  regular  price  squarely  in  two,  and  our  Individual  Payment  Plan,  by 
means  of  which  the  purchaser  arranges  the  payments  to  suit  himself.    At  the  Introductory  price  this  Library 
is  an  extraordinary  book  bargain,  within  reach  of  every  reader  of  Thb  Technical  World. 


Better  Do  It  Now  I 

Public  OplAlon  has  exclusive  control  of  the  first  edition,  which  will 
be  distributed  at  half-price,  in  combination  with  a  year's  subscription  to 
the  magazine.  By  this  plan  we  are  able  to  offer  you  the  greatest  book 
bargain  of  the  year  —  including  a  set  of  the  first  edition  of  an  invalu- 
able work,  and  52  numbers  of  Public  Oplulon  (regular  subscription  price 
$1.00  a  year).  To  secure  a  set  at  the  introductory  prices  mail  us  the  coupon 
at  once,  before  the  first  edition  is  exhausted. 

PUBLIC    OPINION 

44-60  East  23d  Street,  NEW  YORK 


MoLil  this 
Coupon 


Tech.W. 
9-04 

Public 
opinion 
Now  TorK 

Please  send  to  address 
below,  without  cost  to 
me,  your  handsome  spec- 
imen-page book  of  The  Kew 
Scleafe  Librsrji  with  particu- 
^      lars  of  your  Introductory  offer 
and    Indlridual  Payment    Flan. 


City. 
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A  NEW   TELEPHONE  BOOK 

Complete  and  up-to-date,  written  by  a  practical 
man.  AH  about  modern  telephone  apparatus,  their 
principles  and  use. 

I.  Fundamental  Ideas 

II.  Telephone  Apparatus 

III.  Systems  of  Communication 

IV.  Construction  and  Equipment 

In  82  chapters.  450  paces,  375  illustrations. 
Price  92.00  postpaid 

Send  postal  money  order  to 

The    Technical    World 


3321  Armour  Avenue, 


Chicago,  Illinois 


KEUFFEL  ^  ESSER  CO. 


OP  NEW  TOIS 


Bra\uittg  iEatmaljf 

Surveying  Instruments 

liberal  Diacount*  to  Students 

1 1 1  Madison  Street,   .    Chicago,  IlL 

Telephone*:    Main 4803;  Automatic 6287 


UTSRATUSB— (Contiimed) 

entitled  "A  Handy  Combination,"  by  R, 
G.  Griswold.  This  tool  is  a  combination 
of  scroll  or  jig  saw,  a  grinding  and  pol- 
ishing attachment,  and  a  drill. 

Other  articles  are : 

A  Bench  Grinder,  by  B.  R.  Wick  (including 
Working  Drawings). 

Pattern-Making  for  Amateurs,  No.  VI,  by 
F.  W.  Putnam. 

Several  articles  on  Photography. 

Joints  and  Woodworking,  by  Frank  Cecil 
Bain. 

Tool-Making  for  Amateurs. 

Soldering,  No.  II,  by  H.  M.  Chadwick. 


Catalogues 

Jeffrey  Mannfacturing  Company,  Colnmbua,  Ohio, 
U.  S.  A.  BaUetiii  No.  8.  Pases  16.  Paiwr.  81»y  10 
inches. 

Tins  Bulletin  describes  the  general 
features  and  advantages  of  the  Jeffrey 
Gathering  Locomotives.  The  several 
illustrations  show  some  of  the  t\'pes  of 
Gathering  Locomotives.  They  are  made 
in  different  sizes,  and  are  equipped  with 
either  one  or  two  motors,  dependent  upon 
the  weight  of  the  locomotive.  The  dis- 
tinctive feature  of  the  electric  gathering 
locomotive  is  that  it  may  be  operated  over 
tracks  where  there  is  neither  trolley  wire 
nor  steel  rails.  This  is  made  possible 
by  carrying  upon  the  locomotive  a  reel  of 
flexible,  insulated  conductor,  which  is 
operated  by  a  friction-clutch  positively 
driven  by  a  silent  running  chain  and 
sprocket  from  the  motor,  the  control  of 
the  clutch  being  placed  within  easy  reach 
of  the  motorman  at  the  operating  end  of 
the  locomotive. 

The  use  of  Jeffrey  Gathering  Locomo- 
tives has  many  advantages.  It  reduces 
the  wear  and  tear  of  the  road-bed;  the 
gathering  of  coal  is  performed  with  regu- 
larity, causing  little  or  no  confusion  ;  and 
the  air  in  the  mine,  on  account  of  absence 
of  mules  and  horses,  can  be  kept  pure. 


Hetterachied  Manafacturing  Works,  Grand  Rapids, 
Mich.    Pages  4.    Paper,  5 1-2  by  9  inches. 

This  Pamphlet  gives  illustrations  and 
descriptions  of  three  of  this  company's 
latest  improved  drawing  tables,  which  are 
adapted  for  use  in  Drawing  Schools, 
Public  Schools,  Manual  Training 
Schools,  Engineering  Schools,  etc.  The 
tables  are  made  entirely  of  metal,  aside 
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^est  You  Forget 


JOT  rr  DOWN  IN  A 

TENGWALL 

Loose-Leaf 
Perpetual 

Menio 

Book 

.00 


A  band- 
Bome  prac- 
tical littU  re- 
miad^rf  size 
2%  x4V,  Just 
f  Hs  th£  vest  pocket. 
Genuine  bUck  flexi- 
ble Morocco  covers 
with  pocket  and  peacll^ 
$1.00  postpaid,  Induding  50  sheets  in  book, 
50  extra  sheets  and  name  in  gokl  on  front 
cover*  Press  a  thtimb  -  spring,  the  book 
opens  for  inserthig  or  removing  sheets. 
Oote  and  it  locks  automatically* 

Jt  Jt  Jt 

A  wonderful  little  device*  You  cannot 
affofd  to  be  without  it*  Special  prices  in 
Quantities  for  advertising  souvenirs*  Send 
$1.00  today  in  currency,  check,  monev 
order  or  stamps*  Money  refunded  if  boot 
not  satisfactory*  WiXh  every  order  three 
months^  subscription  to  TengkvMit  TaM,  a 
bright  monthly  Magazine  of  Modem  Busi- 
ness Methods* 

Jt  JC  ^ 

7*.  5.  Spencer,  of  High  Point,  JV.  C, 
<Q}rites: 

**I  received  the  Pocket  Memo  last 
nleht  and  am  entirely  satisfied  with  it. 
Think  it  is  the  neatest  and  mostcon- 
Tent.ent  little  book  1  ever  saw.  I  thank 
you  for  yonr  promptness  and  my  mon* 
cy's  worth.** 

^  ^  JC 

Tengwall  Loose-Leaf  Devices  save  time 
and  money* 

^  ^  ^ 

G>ffespondence  solicited  concerning  loos^ 
leaf  devices  and  supplies  of  all  kiod* 


TENGWALL 
PILE  <&  LEDGER.  CO. 

CHICAGO. 
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from  the  top.    They  are  firm,  rigid,  and 
durable. 


Th08.  £.  Clark  Wireless  Telegraph-Telephone 
Company,  Pontiac,  Mich.  Paces  32.  Paper.riqr 
loin^es. 

Catalogue  giving  some  facts  relating  to 
the  Wireless  Telegraph  and  its  Wonderful 
future.  The  above  firm,  after  six  years 
of  experimental  work,  is  now  able  to 
place  upon  the  market  a  really  practical 
system  of  space  telegraphy— one  working 
day  in  and  day  out  under  all  conditions 
as  rapidly  and  accurately  as  any  wire 
line  and  capable  of  doing  actual  prac- 
tical commercial  work. 

J.  E.  Snyder,  Worcester,  Mass.  Paces  64.  Paper. 
6l^9inc]ies. 

Illustrated  Catalogue  of  High  Grade 
Vertical  Drilling  Machines.  The  Snyder 
Drills  are  noted  for  their  accuracy,  dura- 
bility, capacity,  and  convenience  in  oper- 
ating. 

New  Era  Gas  Engine  Company,  Dayton,  Ohio. 
Paces  40.    Paper,  9  by  7  inches. 

Catalogue  with  fine  half-tone  plates 
illustrating  the  New  Era  Gas  Engine. 
This  type  of  engine  can  be  operated, 
using  for  fuel  either  natural  or  artificial 
gas,  producer  gas,  acme  gas,  gasoline, 
kerosene,  or  distillate,  and  can  be 
changed  from  one  fuel  to  another  with- 
out stopping  the  engine.  The  engines  are 
of  pleasing  design,  made  heavy,  strong, 
and  simple.  They  are  especially  adapted 
for  electric  lighting  and  wherever  a  uni- 
form speed  is  required. 


American  Injector  Company,  Detroit,  Kich.    Paces 
72.    Paper,  3  1-2  by  6  inches. 

Catalogue,  with  illustrations,  descrip- 
tions, and  price  lists  of  Ejectors,  Jet 
Pumps,  Drive- Well  Jet  Pumps,  Exhaust 
Injectors,  Fire  Plugs,  Grease  Cups,  and 
Brass  Oil  Cups.  The  American  Injector 
Company  are  the  sole  owners  and  manu- 
facturers of  the  U.  S.  Automatic  and 
World  (Double-Tube)  Injectors.  In 
this  catalogue  are  some  valuable  tables; 
also  practical  questions  usually  asked  of 
Engineers  when  applying  for  a  license. 
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Uniform     wuh      "  Conor     and     Millet/'     "Masters    of    English 
Landscape  Painting,"  '*The  Genius  of  J.  M.  W,  Turner  ^  R,A/\  etc. 


THE  ROYAL  ACADEMY 

FROM    REYNOLDS    TO    MILLAIS 

THE       RECORD       OF       A       CENTURY 


IN  spite  of  the  lar^e  amount  of  interestini;  and  beautiful  material  available   for   the    purpose,   no 

serious    attempt    has    hitherto    beeo  made    to   compile  an  adequate    illustrated    record    of    the 

Royal  Academy* 

THE  SPECIAL   SUMMER   NUMBER    OF  "THE   INTERNATIONAL    STUDIO'^  will    be 

devoted  to  the  consideration  of  the  work  of  Academicians  and  Associates  from  the  year  1766  down 

to  1868.     It  will  be  divided  into  four  main  cb-ipters,   dealing   respectively  with  the  Painters^   the 

Sculptors,    the  Engravers,    aod    the   Architects,    with  the  addition  of  an  introductory  bistoHcal 

survey  of  the  Academy  as  an  Institution. 

THE  very  large  number  of  illustrations,  consisting  of  PHOTOGHAVLiti^s,  Colour  Plates,  aod  other 

reproductions,    will   include,    among  others,  characteristic  examples  of  the  work  of  the  follow ing^ 

artists:^ 

F^AINTERS:     Sir  Joshua  Reyoolds,   Francis  Cotes,  Benjamin  West.  Angelica  Kauffman,    Gains- 
liorough.  SirT.  Lawrence.  J.  M.  W.  Turner,  Sir  David  Wilkie,  Sir  H.  Raeburo,  John  Constable, 
Sir  C*  L.  Eastlake,  George  Dance,  Sir  Edwin  Landseeri  Sir  J.  E.  Millais,  etc. 
SCULPTORS  AND  ENGRAVER  Si     Joseph  Nollekens,  John  Flaxman,  F.  Bariolozzi,  Valentine 
Green,  William  Ward,  Samuel  Cousios,  Joseph  Wilton^  etc. 

A  NUMBER  of  portraits  of  artists,  and  facsimile  reproductions  of  autograph  letters,  will  form  an 
additionaJ  interest]  og  feature  oE  the  publication. 

THE  great  expense  involved  in  the  production  of  the  Special  Summer  Number  renders  it  impos- 
sible to  reprint,  and  orders  should  therefore  be  sent  in  without  delay. 

"THE  GENIUS  OF  J.  M-  W.  TURNER"  was  entirely  sold  out  on  the  day  of  publication, 
and  many  intending  subscribers  were  unable  to  obtain  copies,  or  were  compelled  to  pay  three  or 
font  times  original  cost  of  the  book  through  their  failure  to  order  beforehand. 


ORDER    BLANK 

Please  send  nie__ copiea  of  "THE    ROYAL    ACADEMY  FROM 

REYNOLDS  TO   MILLAIS  "  price  Two  Dollars  each,  for  which  I  enclose ^ 

Name 


^ I 

Address ^ 


To_ 


Th«  aboTV  blAnk.  wlieti  Alkd  in.  shouM  htii^  furwarded  iuiqxfdiutely  to  ymir  bookseller  or  to  the  oRicea  of 
THE  INTERNATIONA.L  STUDIO,  97  Fifth  Avs«ue,  New  Yphr. 
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The  attention  of  our  Canadian  Students  and  friends 
is  called  to  the  address  of  our 

Canadian  Headquarters 

TooKes  Bld'g»  169  Peel  St.,  Montreal,  P.  C. 

!•  W.  GEDDES,  B.  A.,  (Queen's  University)  Director 


All  enrollments  from  Canada  received  through  this 
office.  Inquiries  regarding  various  courses  receive 
prompt  attention.     IVrile  for  2oi>-tage  Bulletin  at  once. 

AMERICAN  SCHOOL  ^  CORRESPONDENCE 
ai  ARMOUR  INSTITUTE  OF  TECHNOLOGT. 


DRAFTING  TABLES 
FILING  CABINETS 
BLUE  PRINT  FRAMES 
CARS  AND  TRACK 
DRAWING  BOARDS,  ETC. 
Send  for  Catalog. 


KakeFB  of  MORSB  DRAW- 
ING TABLES. 

American  Drafting 
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The  New  American  Forestry 

Function  of  the  Forests  in  Insuring  and  Retfulatlntf  a  Permanent  Water 

Supply— The  Urgent  Need  of  National  Action 

for  Their  Preservation 


By  GUY  E.  MITCHELL 


CONTRARY  to  the  oft-repeated 
statement  that  during  the  first 
century  of  the  United  States 
the  only  thought  with  regard  to 
the  vast  forest  cover  was  to  lay  into  it 
the  axe  and  the  saw,  the  early  sentiment 
for  forest  protection  was  strong.  It  has 
been  in  comparatively  recent  years  that 
the  United  States  has  become  a  spend- 
thrift— is  wasting  to-day — one  of  the 
greatest  natural  resources  of  any  country 
on  earth. 

In  the  early  days,  Massachusetts  made 
repeated  enactments  looking  to  the  care 
and  protection  of  the  forests  adjacent  to 
the  various  communities ;  and  New  Jersey 
laws  against  forest  fires  are  old  enact- 
ments' upon  the  statute  books.  In  Penn- 
sylvania, the  founder  of  the  common- 
wealth made  it  a  condition,  that,  of  all 
land  acquired  from  him,  one  acre  of  for- 
est should  be  left  standing  for  every  five 
acres  cleared.  The  sentiment  favoring 
forest  protection  was  universal  in  the 
States,  as  viewed  by  our  present  stand- 
ards, though  the  early  settlers  thought 
that  in  the  very  conservative  cutting  and 
clearing  which  they  did  they  were  vastly 
extravagant.  They  came  from  a  country 
where  wood  was  scarce,  and  where  re- 
spect for  the    forests    had    been    bred 
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through  generations  of  their  ancestors. 
It  has  been  during  comparatively  recent 
years,  bringing  with  them  new  uses  for 
wood,  accompanied  with  the  belief  that 
our  forest  resources  were  illimitable,  that 
there  has  gone  forward  the  wholesale 
destruction  which,  if  continued  at  but  the 
present  rate,  will  sweep  away  every  acre 
of  American  timber  land  during  the  next 
generation. 

Revival  of  Forestry  Sentiment 

The  pendulum  of  extravagance,  how- 
ever, is  swinging  backward,  and  the  na- 
tion is  beginning  to  see  again  the  value 
of  its  forest  asset.  Already  fifty-three 
Forest  Reserves  have  been  created  by 
presidential  proclamation,  including  some 
60,000,000  acres ;  and  "withdrawals"  are 
constantly  being  made  by  the  Interior 
Department,  preliminary  to  the  creation 
of  additional  reserves  dependent  upon  the 
approval  of  the  National  Bureau  of  For- 
estry. 

The  largest  of  the  forest  reserves,  in- 
cluding the  national  parks,  is  the  Yellow- 
stone— that  Nature's  wonderland,  with 
its  7,800,000  acres.  The  following  table 
shows  the  forest  reservations  made  in 
the  Western  States  and  Territories : 
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Extent  of  Forest  Reserves 

Arizona    6,700,000  acres. 

California    8,800,000  acres. 

Colorado    2,900,000  acres. 

Idaho    4,000,000  acres. 

Montana    7,900,000  acres. 

Nebraska    208,000  acres. 

New  Mexico 3,200,000  acres. 

Oregon   4,600,000  acres. 

South   Dakota    1,200,000  acres. 

Utah    2,700,000  acres. 

Washington 7,000,000  acres. 

Wyoming    8,200,000  acres. 

It  was  not  until  the  last  decade  that 
the  alarm  over  the  rapid  passing  of  the 
American  forest  began  to  take  definite 
form  and  demand  some  check.    In  1896 


likely  to  leave  a  more  lasting  mark  upon 
the  nation's  economic  life  than  Mr. 
Pinchot,  who  some  six  years  ago  became 
Forester  of  the  United  States.  If  he 
can  carry  out  the  great  scheme  of  refor- 
estation, afforestation,  and  forest  repro- 
duction which  he  has  outlined,  the  in- 
fluence of  his  work  will  be  felt  for  a 
thousand  years  to  come.  Always  a  lover 
of  the  woods,  Mr.  Pinchot  followed  his 
course  at  Yale  by  studying  forestry  in 
European  schools,  and  then  returned  to 
America  to  organize  systematic  forestry 
upon  the  Biltmore,  North  Carolina,  estate 
of  George  W.  Vanderbilt — the  first  pri- 


A  WINTER  MOUNTAIN  RESERVOIR. 
Indicating  how  discharge  of  waters  in  springtime  will  be  prolonged  and  regulated. 


the  existence  of  i8/300,ooo  acres  of  forest 
reserves,  wholly  without  care  by  the  Grov- 
ernment,  the  timber  from  which  was 
being  stolen  right  and  left,  led  the  Secre- 
tary of  the  Interior  to  address  a  request 
to  the  President  of  the  National  Academy 
of  Sciences  for  an  investigation  and  re- 
port upon  the  '^inauguration  of  a  rational 
forest  policy  for  the  forested  lands  of  the 
United  States."  This  brought  forth  the 
desired  result,  and — what  was  more — 
called  a  large  public  attention  to  the  sub- 
ject. Of  the  seven  distinguished  mem- 
bers of  the  committee  appointed,  the  one 
who  has  since  most  greatly  influenced 
this  rational  forestry  policy  in  the  United 
States,  is  GifFord  Pinchot,  since  ap- 
pointed Government  Forester. 

A  prominent  writer  has  said  that  there 
are   few  men  at  Washington  who  are 


vate  forestry  work  inaugurated  in  the 
United  States.  Appointed  chief  of  the 
Division  of  Forestry  in  1898,  he  found 
the  Division's  force  numbering  eleven 
members,  with  an  appropriation  for  the 
fiscal  year  1898-99  of  $28,000.  Secretary 
Wilson,  his  chief,  lent  the  new  Forester 
his  enthusiastic  support ;  and,  from  a 
small  branch  of  the  Department  of  Agri- 
culture, forestry  has  become  one  of  its 
most  important  parts.  For  the  year  1900 
we  find  the  Forester's  appropriation  in- 
creased to  $48,000,  with  61  employees; 
and  for  1901,  to  $88,000,  with  123  em- 
ployees. 

The  Bureau  of  Forestry 

In  1902  the  Division  was  constituted  a 
Bureau,  with  an  appropriation  of  $184,- 
000  and  205  employees ;  in  1903  the  ap- 
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propriation  was  $291,000,  with  250  em- 
ployees; in  1904 — the  fiscal  year  just 
ended — an  appropriation  of  $350,000  was 
provided,  with  some  300  employees ;  and 
for  the  coming  fiscal  year  an  appropria- 
tion of  $425,000  has  been  made,  with 
over  350  employees. 

The  Bureau  of  Forestry  has  thus, 
within  a  few  years,  become  one  of  the 
great  institutions  of  the  Government; 
nor  has  it  advanced  beyond  the  growth  of 
public  sentiment ;  indeed  it  is  scarce  keep- 
ing pace  with  that  sentiment,  for  the 
country  has  suddenly  become  alive  to  the 
necessity  for  this  rational  forestry  policy. 
The  preservation  of  the  forests  affects 
other  interests  besides  those  of  lumber 
and  wood  supply.  Streams  are  depend- 
ent for  the  continuity  of  their  flow  upon 
forest  protection.  The  forest  has  been 
well  likened  to  a  great  sponge  which  ab- 
sorbs the  bulk  of  the  rainfall,  allowing 
it  gradually  to  find  its  way  into  the  water 
courses  through  the  medium  of  springs 
and  brooks,  thus  furnishing  an  equable 
and  perennial  flow.  Cut  away  this  forest 
cover,  leave  the  hills  and  the  valleys  bare 
and  denuded,  and  the  rainfall  rushes 
down  the  unresisting  slopes  in  torrential 
flow,  cutting  away  the  surface  soil,  cre- 
ating gullies  if  not  gulches,  and  leaving 
the  ground  in  a  short  time  dry  and 
parched  and  the  streams  low  in  water. 
The  evils  of  forest  destruction  in  the 
watersheds  have  come  home  to  many  sec- 
tions of  the  country,  both  east  and  west. 
It  needs  but  a  moment's  intelligent  con- 
sideration to  see  that  the  water  supply  of 
almost  every  city  and  town  is  menaced 
by  reckless  lumbering  and  forest  destruc- 
tion, while  destructive  floods  are  to  a  like 
extent  augmented.  In  the  West,  where 
the  water  is  the  lifeblood  of  the  land, 
being  used  for  irrigation,  forest  destruc- 
tion holds  out  fatal  prospects.  So  the 
more  intelligent  communities  are  now  not 
only  striving  to  prevent  deforestation,  but 
are  appropriating  local  funds  to  be  used 
in  co-operation  with  the  national  ex- 
penditures for  reforesting  bare  slopes 
once  timbered,  which  will  then  act  as 
natural  storage  reservoirs  for  snow  and 
water. 

Irrational  Opposition 

Forest  work  and  forestry  education 
have  been  by  no  means  an  unopposed  for- 


ward movement.  Forgetful  of  the  great 
areas  of  ruined  lands  extending  from 
Maine  to  Michigan  and  Minnesota,  which 
have  resulted  from  clean  cutting  of  mag- 
nificent timber,  followed  by  forest  fires 
killing  a  second  growth,  the  forested  sec- 
tions of  the  far  West  have  craved  devel- 
opment and  courted  the  expenditure  of 
capital  without  the  most  thoughtful  re- 


"Grizzly  Giant,"  Mariposa  Grovb,  California. 
Estimated  to  be  over  4.000  years  old. 

gard  for  their  own  real  interests,  to  say 
nothing  of  the  interests  of  posterity. 
The  destruction  of  a  timbered  watershed 
here  and  yonder,  by  wasteful  lumbering, 
has  been  regarded  as  a  matter  of  only 
local  interest  at  the  most;  while  the  in- 
vestment of  capital  in  mills,  railroads, 
and  the  employment  of  large  amounts 
of  labor,  has  seemed  more  than  an  off- 
set.    The    lumber    capitalist    has  been 
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hailed  as  a  benefactor  of  the  section,  a 
creator  of  industry,  and  a  distributer  of 
wealth.  The  people  have  forgotten  that 
the  money  would  soon  be  exhausted,  and 
the  section  left  but  a  barren  waste  re- 
sembling a  deserted  mining  camp.  In 
fact,  the  bulk  of  the  population  in  most 
of  such  cases  have  been  but  fleeting  birds 
of  prey,  ready  to  move  on  to  another 
timber  belt — an  ephemeral  development 
and  temporary  prosperity,  placing  much 
money  in  circulation,  but  regardless  of 
permanent  results. 

Rational   forestry,  however,  does  not 
contemplate  placing  a  fence  around  a  tim- 


ExAMPLE  OF  Erosion.  San  Bernardino  Forest  Reserve, 
California. 

Washed  gully  in  foreground.    Bull  pine  forest 
in  background. 

ber  tract  and  erecting  signs,  "Keep  out." 
The  most  serious  apprehension  regarding 
the  creation  of  forest  reserves  and  the 
scientific  methods  of  forestry  to  follow, 
was  that  the  policy  would  kill  or  largely 
curtail  the  lumbering  industry.  To  this 
objection  Forester  Pinchot  makes  the 
notable  response: 

"I  am  not  a  preserver  of  trees.  I  am  a  cut- 
ter-down of  trees.  It  is  the  essence  of  for- 
estry to  have  trees  harvested  when  they  are 
ripe,  and  followed  by  successive  crops.  The 
human  race  is  not  destroyed  because  the  indi- 
vidual dies.  Every  individual  must  die,  but 
the  race  lives  on.  So  every  tree  must  die,  but 
the  forest  will  be  extended  and  multiplied.  It 
by  no  means  follows  that  the  face  of  the  land 
shall  be  denuded  so  that  the  character  of  the 


watershed  shall  be  altered,  with  the  resulting 
injury  to  streams  and  to  agricultural  lands 
dependent  upon  them." 

There  is  inspiration,  says  William  E. 
Smythe,  in  the  work  to  which  Gifford 
Pinchot  has  set  his  hand.  He  is  not  only 
aiming  to  establish  a  forestry  system 
under  which  existing  timber  belts  shall 
yield  their  product  forever  in  regular 
crops,  but  to  make  trees  spring  into  life 
where  they  have  been  wantonly  de- 
stroyed, and  even  where  they  have  never 
grown  within  the  memory  of  living  man. 
His  is  not  a  work  alone  of  government 
forest  management.  His  Bureau  is 
working  in  close  and  constant  co- 
operation with  the  owners  of  private 
forest  lands.  Applications  have  already 
been  received  for  government  instruction 
and  co-operation  in  the  handling  of  over 
five  million  acres  of  private  forests;  and 
the  advice  of  the  Forester  is  constantly 
sought  by  forest  land  holders,  ranging 
in  extent  from  the  farm  wood  lot  to  the 
great  estate.  Mr.  Pinchot *s  methods  and 
policy  have  won  the  respect  and  attention 
of  all  classes.  One  of  his  first  statements 
following  his  appointment  to  his  present 
position,  was  that  he  fully  acknowledged 
the  hard  business  sense  of  the  American 
lumberman ;  that  he  did  not  expect  to  be 
able  to  instruct  him  in  lumbering  meth- 
ods; but  that  he  did  believe  he  could 
show  the  owners  of  timber  tracts,  where, 
by  the  cost  of  a  few  cents  an  acre,  their 
timber  tracts  could  be  lumbered  and  then 
left  in  a  condition  to  produce  another 
crop  of  timber,  rather  than  to  become 
waste  and  practically  worthless  land. 

Tree  Planting 

The  work  engaging  the  Bureau  of 
Forestry  is  most  broad  and  comprehen- 
sive. It  even  includes  tree  planting, 
which  is  not  a  branch  of  forestry  in  its 
strict  sense ;  and  many  sections,  particu- 
larly in  the  West,  can  attest  to  the  bene- 
ficial eflFects  upon  the  climate  which  have 
resulted  from  the  planting  of  thousands 
of  acres  to  trees.  Large  areas  of  the 
once  "treeless  plains"  are  now  thickly 
interspersed  with  wood  lots  and  with 
checkerboards  of  wind-breaks.  Nebraska 
claims  upwards  of  200,000  acres  of 
planted  trees ;  and  Kansas,  150,000  acres. 
Of  these,  the  cottonwood,  the  ash,  the 
black  walnut,  the  catalpa,  the  locust,  the 
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Russian  mulberry,  and  other  quick-grow- 
ing trees  have  been  utilized,  supplying 
fence  posts,  railroad  ties,  and  even  build- 
ing lumber.  The  Bureau  of  Forestry 
recently  issued  a  bulletin  on  "The  Hardy 


years.  Kansas  has  three  catalpa  plan- 
tations of  over  400  acres  each.  Planted 
4  by  4  feet  tiie  trees  grow  straight  and 
tall,  and  can  be  thinned  as  desired.  Re- 
turns from  these  plantations  show  that 
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FOREST  GIANTS. 
Grove  of  Big  Redwood  Trees  iSeouota  si^antea)^  Humboldt  County,  California. 


Catalpa,"  a  quick-growing  tree  of  wide 
range  and  producing  wood  of  great  last- 
ing qualities.  Fence  posts  and  ties 
which,  in  contact  with  the  soil,  will  en- 
dure for  thirty  and  forty  years,  can  be 
grown  in  ten  to  fifteen  years.  Good 
telegraph  poles  are  produced  in  twenty 


they  have  yielded  greater  profits  per 
acre  than  could  have  been  derived  from 
ordinary  farm  crops  on  the  same  land,  in 
the  same  length  of  time.  A  plantation  of 
C.  W.  Yaggy,  near  Hutchinson,  Kansas, 
showed  a  net  value,  when  ten  years  old, 
of  $200  per  acre,  or  a  profit  of  $20  per 
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READY  FOR  THE  CARELESS  SPARK. 
Unburned  Stump  Land,  Douglas  County,  Wisconsin.    A  Typical  Example  of  Wasteful  Lumbering. 


year.     Timber   crops    require   but  little 
attention. 

The  Working  Corps 

The  working  force  of  the  Bureau  of 
Forestry  is  variable.  Mr.  Pinchot*s  pol- 
icy contemplates  not  only  present  forest 
results,  but  the  training  and  education  of 
men  to  carry  on  the  rapidly  increasing 
work  of  his  Bureau.  It  has  been  difficult 
to  secure  enough  trained  foresters  to  en- 
able the  Government  to  push  forward  its 
plans.  An  inspiring  sight  greeted  the 
writer  at  a  recent  fortunate  visit  to  the 
Bureau.  Nearly  a  hundred  young  men, 
fresh  from  technical  forestry  college 
courses,  were  congregated  about  the 
various  offices  of  the  Bureau,  shaking 
each  others'  hands,  and  conversing 
eagerly  and  enthusiastically  over  their 
proposed  field  work  for  the  coming  sea- 
son. They  were  about  entering  upon  a 
postgraduate  course  in  forestry — prac- 
tical field  work,  where  they  would  be 
turned  loose  in  the  woods,  to  apply,  under 
technical  guidance,  some  of  their  theo- 
retical knowledge,  and  grow  into  real 
foresters.  The  pay  of  these  young  men, 
outside  of  their  expenses,  is  nominal; 
but  the  Forester  says  that  while  it  is 
looked  upon  as  a  privilege  to  secure  such 
an  appointment,  and  while  the  boys  are 
inexperienced  and  green,  yet  the  Govern- 


ment, outside  of  the  benefit  it  will  receive 
from    moulding  this  raw  material   into 


A  California  Lumber  Camp. 

practical  workmen  for  future  use,  pecu- 
niarily benefits  by  the  practice,  since  these 
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young  men,  in  their  enthusiasm  and 
willingness,  do  better  work  than  the  Gov- 
ernment can  secure  from  hired  helpers 
at  double  the  expense.      The  Bureau  is 


In  the  West  the  sentiment  largely  pre- 
vails, that  the  public  property  of  the  West 
belongs  to  the  West.  This  is  not  the 
case.    There  is  no  reason  whv  the  Gov- 


WHITE  PINE  TIMBER  LAND  CUT  AND  BURNED  OVER.  DOUGLAS  COUNTY.  WISCONSIN. 

Land  Left  Practically  Worthless. 


building  up  a  corps  of  young,  vigorous, 
and  practical  forest  experts  possessing 
an  esprit  de  corps  perhaps  second  to  that 
of  no  government  bureau. 

Urgent  Need  of  National  Action 

The  time  for  the  prosecution  of  na- 
tional forest  work  on  a  large  scale  is 
critical.  Vast  acreages  of  the  nation's 
best  forests  have  been  squandered ;  and 
the  forces  of  greed  and  cupidity  are  still 
working  to  build  up  great  private  for- 
tunes regardless  of  the  rights  of  the 
people  or  the  good  of  the  nation.  It  is 
in  the  great  West  that  our  forest  wealth 
now  lies.  A  further  wave  of  public 
education  must  sweep  forward  before  the 
country  will  realize  that  certain  radical 
changes  are  wise  and  necessary.  The 
Government  is  still  a  great  forest  owner ; 
that  is,  the  people  of  the  country  own 
the  remaining  public  lands  and  timber. 


ernment  should  practically  give  away 
this  great  resource ;  rather,  it  should  ad- 
minister it  for  the  good  of  the  whole 
people — those  of  to-day  and  those  of  to- 
morrow— and,  in  doing  so,  it  should 
claim  a  legitimate  revenue. 

A  principle  was  laid  down  to  the 
writer,  regarding  forest  management,  by 
a  government  official,  which  will  appeal 
to  every  business  man  in  the  country.  He 
said: 

'The  Government  is  spending  half  a  million 
dollars  a  year,  getting  nothing  for  it  except 
indirectly.  It  should  be  spending  five  or  six 
million  dollars  a  year,  and  getting  five  or  six 
or  perhaps  eight  million  dollars  from  such 
expenditure.  Our  forests  should  be  self-sus- 
taining. They  should  be  cropped — the  ripe 
trees  harvested." 

The  President  of  the  United  States 
understands  our  forest  problem  better, 
perhaps,  than  any  previous  American 
President,  though  great  credit  is  due  to 
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President  Cleveland  for  his  forestry 
policy  in  creating  the  first  forest  reserves, 
some  eighteen  million  acres,  and  in 
the  face  of  the  most  violent  opposition — 
the  opposition  of  ignorance  and  mis- 
understanding. President  Roosevelt, 
however,  has  made  a  close  study  of  the 
forestry  and  irrigation  questions.  His 
recommendations  and  public  utterances 
on  these  subjects  are  notable.  His  last 
message  to  Congress  contains  the  follow- 
ing comprehensive  paragraph : 

Preservation  of  Forests 

"The  study  of  the  opportunities  of  reclama- 
tion   (irrigation)    of  the   vast   extent   of  arid 


Planting  a  Slope  with  Tree  Seeds. 
San  Gabriel  Reserve,  California. 

land,  shows  that,  whether  this  reclamation  is 
done  by  individuals,  corporations,  or  the 
State,  the  source  of  water  supply  must  be  ef- 
fectively protected  and  the  reservoirs  guarded 
by  the  preservation  of  the  forests  at  the  head- 
waters of  the  streams.  The  engineers  making 
the  preliminary  examinations  continually  em- 
phasize this  need,  and  urge  that  the  remaining 
public  lands  at  the  head- waters  of  the  impor- 
tant streams  of  the  West  be  reserved  to  insure 
permanency  of  water  supply  for  irrigation. 
Much  progress  in  forestry  has  been  made 
during  the  past  year.  The  necessity  for  per- 
petuating our  forest  resources,  whether  in 
public  or  private  hands,  is  recognized  as  never 
before.  The  demand  for  forest  reserves  has 
become  insistent  in  the  West,  because  the  West 
must  use  the  water,  wood,  and  summer  range 
which  only  such  reserves  can  supply.  Pro- 
gressive lumbermen  are  striving,  through  for- 
estry, to  give  their  business  permanence. 
Other  great  business  interests  are  awakening 
to  the  need  of  forest  preservation  as  a  business 
matter.  The  Government's  forest  work  should 
receive  from  the  Congress  hearty  support,  and 
especially  support  adequate  for  the  protection 
of  the  forest  reserves  against  fire.  The  forest 
reserve  policy  of  the  Government  has  passed 


beyond  the  experimental  stage,  and  has 
reached  a  condition  where  scientific  methods 
are  essential  to  its  successful  prosecution.  The 
administrative  features  of  forest  reserves  are 
at  present  unsatisfactory,  being  divided  be- 
tween three  Bureaus  of  two  Departments.  It 
is  therefore  recommended  that  all  matters 
pertaining  to  forest  reserves,  except  those  in- 
volving or  pertaining  to  land  titles,  be  con- 
solidated in  the  Bureau  of  Forestry  of  the 
Department  of  Agriculture." 

A  bill  is  now  pending  in  Congress — 
the  result  of  the  work  of  a  commission 
appointed  by  President  Roosevelt,  of 
which  Mr.  Pinchot  is  a  member — repeal- 
ing the  Timber  and  Stone  Law,  under 
which  timber  land  can  be  purchased  at 
$2.50  an  acre,  though  much  of  this  land 
is  said  to  be  worth  $50  and  even  $100  an 
acre.  The  danger  in  the  Timber  and 
Stone  Law  lies  not  only  in  the  actual 


A  400~Acre  Catalpa  Forest  in  Kansas. 
Trees  about  twelve  years  old. 

money  loss  to  the  Government  in  selling 
valuable  property  for  a  pittance,  but  in 
the  resulting  denudation  of  timber  tracts. 
This  bill  has  already  passed  the  Senate. 
It  provides  for  the  sale  of  government 
timber  at  its  worth,  and  places  the  pro- 
ceeds in  the  Irrigation  reclamation  fund. 
This  process  will  therefore  simply  divert 
money  received  from  one  Western  re- 
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source  into  another  channel  of  Western 
development.  At  the  same  time  the  tim- 
ber-cutting- must  be  under  the  direction 
of  the  government  officials,  and  carried 
on  in  such  a  manner  as  to  insure  a  re- 
production of  the  forest,  the  land  itself  to 
be  forever  owned  by  the  Government. 
The  Commissioner  of  the  General  Land 
Office  has  stated  in  an  official  report,  that, 
under  the  Timber  and  Stone  Law,  the 


in  local  affairs,  so  that  it  is  but  natural 
that  they  should  exert  a  large  local  influ- 
ence and  bring  about  an  apparent  con- 
dition of  honest  opposition  to  any  such 
proposed  "reform"  legislation.  But  Con- 
gress will  gradually  be  informed  as  to  the 
facts,  and  a  more  rational  and  less  waste- 
ful policy  will  result. 

With  a  broad  national  forestry  prac- 
tice, whereby  the  forest  wealth  of  the 


STAND  OF  YOUNG,  EVEN-AGED  RED  FIR  ON  BURNED-OVER  LAND. 
Nesqually  River  Valley.  Washington.    Showing  remarkably  quick  timber  growth  characteristic  of  the  Pacific  Slopo. 


Government  has  lost  in  actual  cash  be- 
tween one  hundred  millions  and  one  hun- 
dred and  fifteen  millions  of  dollars. 

Much  opposition  to  the  repeal  of  this 
law  has  developed,  just  as  there  has  been 
opposition  to  the  proposed  repeal  of  the 
Desert  Land  Law  and  the  commutation 
clause  of  the  Homestead  Law,  under 
which  an  equal  squandering  of  the  re- 
maining natural  resources  of  the  Govern- 
ment is  rapidly  proceeding ;  but  the  oppo- 
sition to  this  proposed  reform  comes 
from  the  sections  in  which  live  the  men 
who  are  benefiting  by  them.  These  men 
are  large  operators,  and  powerful  factors 


United  States  shall  be  jealously  guarded 
and  administered  for  the  benefit  of  the 
whole  people  and  for  the  good  of  the 
nation  rather  than  in  the  interests  of 
private  speculation,  and  with  the  continu- 
ance and  enlargement  of  the  plan  of  gov- 
ernment reclamation  of  the  Great  Ameri- 
can Desert  through  irrigation,  these  two 
important  internal  policies  of  the  United 
States  will  go  down  the  decades  and  cen- 
turies as  the  most  beneficent  and  far- 
reaching,  in  their  results  for  good,  of 
any  of  the  great  schemes  for  American 
development  to-day  advocated  by  econo- 
mists and  statesmen. 
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Submarine  Mines 


Types  and  Functions  of  these  Effective  Infernal  Machines,  w^hich  Sometimes 
Prove  as  Treacherous  and  Dangerous  to  Friend  as  to  Enemy 


By  ROBERT  G.  SKERRETT 

Formerly  of  the  Navy  Department,  Washington,  D.  C. 


THE  SUBMARINE  MINE, 
which  had  its  practical  applica- 
cation  first  during  the  Civil  War, 
has  become  to-day  a  very  potent 
instrument  of  destruction,  as  shown  by 
both  the  Russian  and  the  Japanese  losses 
in  the  present  war,  which  have  proved 
so  expensive  in  both  life  and  treasure. 

The  Birth  of  the  Mine 

The  submarine  mine,  or,  as  it  was 
known  in  the  days  of  the  Civil  War,  the 
"torpedo,"  was  born  of  necessity,  and, 
during  the  years  of  that  conflict,  was 
peculiarly  the  weapon  of  the  weaker  side. 
Federal  naval  officers  were  led  at  first  to 
belittle  this  system  of  defense ;  but  after 
the  Union  cause  had  lost  no  fewer  than 
twenty-two  vessels  and  had  had  a  dozen 
seriously  injured,  not  to  mention  the  loss 
of  life — ^  record  much  more  disastrous 


Contact  Mimb. 

Mine  case  held  by  cable  just  below  surface. 
Anchor  rests  on  bottom. 


than  that  of  any  gun-fire — the  submarine 
acquired  a  formidable  dignity  that  has 
grown  to-day  to  an  exalted  dread.  Would 
space  permit,  it  would  be  very  instructive 
to  trace  the  development  of  the  submarine 
mine -under  the  stress  of  the  Confeder- 
acy's struggle — a  record  of  varied  and 

Diagrams  from  "Textbook  Ordnance  and  Gunnery."  by 
Lieut.-Commander  W.  F.  Fullam  and  Lieut.  T.  C.  Hart. 
U.  S.  N. 


ingenious  appliances  that  stands  without 
a  parallel  in  the  annals  of  civilized  war- 
fare; but  space  does  forbid,  and  the  list 
of  Federal  losses  tells  plainly  enough  the 
deadly  might  of  the  crude,  powder-filled, 
passive  obstructions  of  a  hard-pressed 
but  fertile  foe  forty-odd  years  ago.  To- 
day, gun-cotton — substantially  unaffected 


Mike-Laying  Vessel. 

Mines,  with  anchors,  are  dropped  successively  by  means  of 
traveling  belt  as  vessel  moves  ahead. 


by  water — has  supplanted  the  short-lived, 
damp-killed  powder  of  the  past ;  and,  in 
replacing  that  old  explosive,  has  brought 
to  the  modern  mine,  pound  for  pound  of 
charge,  a  destructive  might  four  times  as 
great. 

Its  Defensive  Character 

The  submarine  mine,  unlike  the  tor- 
pedo of  to-day,  must  be  sought  by  the 
foe;  and  its  prime  weakness,  of  course, 
lies  in  its  immobility.  Secrecy  of  em- 
placement and  well-guarded  approach 
are  vital  to  its  efficiency;  and,  for  this 
reason,  the  present  mine  is  only  one  part 
of  an  extensive  system  of  defense,  in- 
stead of  the  prime  obstruction,  as  it  was 
during  the  days  of  the  Rebellion. 

The  modern  submarine  mine  differs  in 
character  with  the  work  for  which  it  is 
designed ;  and,  broadly,  the  distinction  is 
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made  between  those  intended  to  explode 
by  direction  from  an  observation  station 
ashore,  and  those  that  are  fired  automat- 
ically upon  contact  with  the  bottom  of 
an  enemy's  ship. 

It  has  become  axiomatic  in  military 
circles  that  "the  defensive  can  only  avoid 
defeat;  it  cannot  win  victory,"  Such,  in 
substance,  is  the  mission  of  all  our  for- 
tified seaports.  The  batteries  there  can 
only  repel  the  foe ;  they  cannot  go  forth 
as  a  fleet,  and  wring  victory  from  the 
enemy:  at  most,  they  can  prevent  a  de- 
termined naval  antagonist  from  running 
by  at  all  hazard  to  reach  the  cities  lying 
back  of  these  bulwarks.  The  prime  ob- 
ject, then,  is  to  prevent  this ;  and  to  that 
end,  the  aim  is  so  to  limit  and  obstruct 


retaliation  of  his  own  guns — in  other 
words,  to  hold  him  at  arm's  length,  and 
to  cripple  him  beyond  thought  of  further 


Observation  Mine. 

the  approach  of  a  foe  that  he  shall  be 
forced  to  make  a  frontal  attack  in  line 
with  the  heaviest  and  the  most  powerful 
of  the  defending  ordnance. 

First  and  Second  Lines 

To  accomplish  this,  submarine  mines 
of  various  sorts  are  planted  throughout 
the  waters  leading  to  a  fortified  position. 
By  thus  covertly  guarding  the  flanking 
avenues  of  approach,  it  is  possible  to 
bring  to  bear  upon  an  enemy  a  superior 
force  at  the  point  of  attack.  To  this 
end,  the  navigable  waters  leading  to  a 
fortified  position  would  be  planted  with 
a  double  line  of  mine  defenses,  the  first 
line  seaward,  or  distant  from  the  heavy- 
gun  emplacements,  about  3,500  yards.  At 
that  range,  the  most  powerful  of  the  guns 
should  be  able  to  pierce  the  heaviest  of 
the  enemy's  armor,  and,  before  he  could 
come  closer,  the  aim  would  be  to  destroy 
his  stability,  injure  his  manoeuvering 
powers,  and  thus  prevent  the  successful 
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Junction-Box  of  Mine  System. 

venture.  The  second  line  of  mine  de- 
fense is  to  detain  the  enemy  still  further, 
and  to  hold  him  in  the  face  of  the  com- 
bined attack  of  all  the  guns — slow  and 
rapid-fire — ^and  eflFectually  to  check  the 
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Electro-Contact  Mine. 

Held  in  position  by  anchor  chain.    Circuit  can  be  broken 

from  shore  at  will,  to  avoid  dancer  to  friendly 

vessels.  When  circuit  is  closed,  collision 

with  mine  causes  explosion. 

smaller  and  more  elusive  of  an  attacking 
fleet  that  might  slip  through  the  slower 
fire  of  the  heaviest  guns. 

Hoi^  Mines  are  Guarded 

To  insure  the  effective  working  of  the 
mine  fields,  they  must  be  guarded  against 
the  counter-mining  efforts  of  an  active 
enemy :  and  for  this  purpose  lighter  bat- 
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teries  of  rapid-fire  guns  and  searchlights 
are  installed  to  sweep  all  avenues  of  ap- 
proach, and  effectually  to  repel  the  small 
craft,  to  whom  such  work  is  generally 
intrusted  by  the  foe.  The  aim  is  not  only 
to  destroy  all  vessels  attempting  this 
work,  but  to  hold  such  craft  at  a  distance 
so  that  they  shall  not  be  able  even  to 


Explosion  of  Contact  Mine  Loaded  with  76  Pounds 
OF  Gun-Cotton. 


locate  the  position  of  the  mine  fields ;  for 
it  is  in  the  secret,  hidden  nature  of  such 
defenses  that  their  moral  force  lies,  even 
more  than  in  their  applied  destructive 
power, 

Systems  of  Planting 

Tlie  work  of  planting  a  mine  field  in- 
volves no  little  preparation,  for,  as  must 
be  understood,  the  modern  mine  is  rather 
complex  in  its  installation  in  the  fairways 
of  commerce  ;  and,  of  course,  the  idea  to- 
day is  to  provide  an  efficient  defense 
while  still  leaving  the  channels  of  traffic 
open  to  free  passage  during  daylight  and 
at  such  other  times  as  may  be  secure  from 


an  enemy's  approach.  For  this  reason, 
the  mines  planted  in  a  harbor-way  or  the 
navigable  waters  of  seaboard  ports,  are 
placed  deeper  than  the  type  designed 
commonly  to  explode  on  contact ;  and,  to 
make  them  effective,  they  carry  a  much 
larger  explosive  charge,  must  be  struc- 
turally stronger  to  withstand  the  water 
pressure  at  the  greater  depths,  and  are, 
in  consequence,  very  heavy.  In  fact,  the 
large,  modern  observation  mines  weigh 
quite  half  a  ton,  and  their  proper  plant- 
ing involves  a  deal  of  careful  handling 
and  a  wealth  of  special  facilities  that 
cannot  be  enumerated  in  a  brief  sketch  of 
the  subject.  Let  us  dwell,  instead,  upon 
the  principal  features  of  the  mines  them- 
selves, which,  while  differing  in  minor 
details  in  most  countries — ^the  secrets  of 
which  are  sooner  or  later  known  to  all 
military  experts — are  fundamentally  the 
same,  for  the  fields  of  employment  re- 
main identical  and  fairly  constant. 


Electro-Mechanical  Mine. 

Observation  Mines 

Taking  the  mines  in  their  order  of 
relative  safety  to  those  planting  them, 
the  Observation  mine  naturally  comes 
first.  This  type  of  mine  is  shown  in  ac- 
companying diagram  (p.  139).  The  casing 
is  of  steel,  and  large  enough  to  be  buoy- 
ant when  loaded  with  500  pounds  of  wet 
gun-cotton,  packed  in  a  copper  vessel 
with  perforations  permitting  the  entrance 
of  sea  water.  In  the  lower  center  is  the 
primer  of  dry  gun-cotton,  and  the  deto- 
nator of  fulminate  of  mercury.  The  area 
of  destruction  of  such  a  mine  is  a  circle 
with  a  60-foot  diameter.    These  mines 
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are  generally  planted  in  groups  of  3,  5, 
or  7,  with  battery  connections  leading 
back  to  a  single  junction-box  containing 
as  many  disconnectors  as  there  are  sepa- 
rate mines.  The  purpose  of  this  is,  first, 
to  centralize  the  connections  of  the  mines, 
and  then,  by  the  separate  disconnectors, 
to  prevent  the  discharge  of  a  single  mine 
from  short-circuiting  and  cutting  out  the 
rest  of  the  group  from  subsequent  con- 
trol. The  main  multiple  cable  is  led 
from  the  junction-box  shoreward  to  the 
observation  station,  where  each  mine  has 


I^DISCONNECTOR 


suggest,  and  may  be  either  spherical  or 
cylindrical,  as  shown  in  the  diagram. 
Being  intended  to  explode  only  when  in 
actual  contact  with  the  bottom  of  a  ves- 
sel, they  lie  nearer  the  surface,  and  carry 
a  moderate  charge  of  75  pounds  of  gun- 
cotton.  No  craft  has  yet  been  fashioned 
that  can  resist  the  under-water  attack  of 
such  a  weapon.  These  mines  differ 
radically  from  tlie  observation  mine  in 
their  method  of  firing.  Within  a  pedestal 
in  their  upper  half,  they  carry  the  bared 
ends  of  the  firing  circuit — one  at  the  top 
and  one  at  the  bottom.  This  pedestal  is 
partly  filled  with  mercury,  which,  when 
the  mine  is  tipped  about  seventy  degrees, 
bathes  both  of  the  bared  ends  of  the  firing 
circuit,  thus  forming  a  continuous  metal- 
lic connection,  and  closing  the  circuit. 
The  circuit  so  closed  heats  a  platinum 
filament  which  fires  a  primer  similar  to 
that  in  the  observation  mine. 


FIRING  BATTERY  ON   SHORE 
Groups  of  Contact  Minks,  Plan  View. 

its  button  on  an  elaborate  keyboard. 
These  mines  can  be  exploded  either 
singly  or  in  groups. 

The  effectiveness  of  the  observation 
mine  depends  upon  accuracy  in  locating 
the  enemy  over  them.  This  is  done  by 
cross-bearings,  which,  however,  may  be 
more  or  less  indistinct  or  invisible  by 
reason  of  atmospheric  conditions.  The 
act  of  discharge  is  effected  by  an  electric 
current,  which,  heating  a  platinum  fila- 
ment in  the  primer,  ignites  the  fulminate 
of  mercury,  which  sets  the  explosive 
chain  in  motion.  In  principle  of  firing, 
the  observation  mine  is  not  unlike  the 
explosive  sequence  in  the  Whitehead  tor- 
pedo. Until  the  firing  key  is  pressed, 
the  observation  mine  is  pre-eminently 
safe  and  will  stand  a  lot  of  rough  hand- 
ling, for  the  primer  is  pretty  securely 
housed  within  the  mass  of  the  insensitive 
wet  gun-cotton. 

Electro-Contact  Mines 

The    Electro-Contact    mine    is    made 
either  of  iron  or  of  steel,  as  conditions 
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A.  Mine  System  on  Single  Cable  across  Harbor  Entrance. 
Line  of  siffht  between  mark  buoys  indicates  vulnerable 
position  of  passing  vessel. 

B.  Observers,  with  telescopes  trained  at  a  certain  angle, 
are  stationed  at  A  and  B.  When  vessel  £  comes  into 
view  of  both  observerst  she  is  directly  over  mine  C,  and 
closins  of  circuit  will  cause  explosion. 

These  mines  also  are  planted  in  groups, 
and  have  junction-boxes  and  disconnect- 
ors, as  do  the  observation  mines.  Until 
their  battery  connections  are  made 
ashore,  they  are  of  course  harmless  even 
when  struck  by  a  passing  vessel.  By 
plugging  a  diagrammatic  keyboard, 
single  mines  or  groups  are  made  either 
operative  or  inoperative  as  the  case  may 
be;  but,  when  once  the  battery  connec- 
tions are  made,  the  mine  becomes  its  own 
lookout,  and  should  an  enemy's  ship 
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make  the  fatal  mistake  of  bumping 
against  it,  the  mine  will  do  its  deadly 
work  without  further  aid. 

Automatic  Mines 

The  Electro-Mechanical,  Electro- 
Chemical,  or  Automatic  mine,  as  it  is 
variously  styled,  is  by  long  odds  the  most 
dangerous  to  handle.  Once  laid,  they 
become  a  common  menace  to  friend  and 
foe  alike.  They  are  complete  unto  them- 
selves, and  entirely  independent  of  ex- 
traneous control  other  than  the  unfor- 


operative  until  they  have  been  properly 
planted — for  all  mines  must  be  anchored 
at  certain  depths,  varying  accordingly  as 
the  mines  differ — there  is  a  circuit- 
breaker  consisting  of  a  composition  of 
sugar  and  powdered  chalk  (good  non- 
conductors), which  separates  the  ends  of 
the  wires  in  the  mercury  cup.  This  com- 
position is  poured  in  and  allowed  to  crys- 
tallize long  before  the  two  small  batteries 
are  put  in  place.  In  a  brief  while  after 
the  mines  are  placed  in  the  water,  this 
composition  melts  and  the  weapons  are 


MoHk, 


PLAN  OF  A  MINE  FIELD. 

Mines  are  distributed  in  groups  and  electrically  controlled  from  shore.     Vessels  avoiding  one  group  will 

certainly  pass  over  another.    Whole  field  is  swept  by  battery  fire,  and  illuminated  by 

searchlights  at  night,  to  prevent  counter-mining. 


tunate  bumping  of  a  doomed  craft.  Such 
were  the  mines  the  Japanese  planted  out- 
side of  Port  Arthur ;  and  such,  too,  were 
the  mines  with  which  the  Russians  in 
turn  caught  the  Japanese  battleship  Hat- 
SHse. 

In  construction,  the  automatic  mine  is 
substantially  similar  to  the  electro-con- 
tact mine,  the  difference  being  that  the 
firing  battery  is  contained  in  the  mine 
itself,  and  is  of  power  sufficient  to  heat 
the  delicate  platinum  wire  passing 
through  the  middle  of  the  detonating 
fuse.  This  mine,  too,  has  a  mercurial 
circuit-closer,  and  it  must  be  tipped  over 
to  an  angle  of  seventy  degrees  to  cause 
it  to  explode.    To  make  these  mines  in- 


ready  for  instant  service.  The  electro- 
chemical mine  is  similar  in  principle, 
differing  only  in  the  nature  of  the  ma- 
terial of  the  circuit-closer.  An  acid  is 
set  free  by  the  tilting,  which,  by  coming 
in  contact  with  the  two  elements  of  a 
battery  attached  to  the  ends  of  the  firing- 
circuit  wires,  creates  a  current  strong 
enough  to  heat  the  platinum  filament  of 
the  primer. 

Naval  Defense  Mines 

There  is  a  form  of  electro-contact 
mine  now  carried  by  the  heavy  fighting 
ships  of  a  number  of  nations,  called  the 
*•  Naval  Defense"  mine.  These  mines  are 
intended  to  protect  a  hastily  established 
naval  base  on  the  enemy's  coast  or  at 
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some  point  not  otherwise  defended.  They 
differ  from  the  ordinary  electro-contact 
mines  only  in  the  absence  of  a  shore-bat- 
tery connection.  After  these  mines  are 
planted  and  the  mine-laying  vessel  or 
boat  is  at  a  safe  distance,  a  small  battery, 
in  a  water-tight  case  and  connected  by  a 
number  of  yards  of  small,  insulated 
cable,  is  thrown  overboard ;  and  then — 
and  then  only — the  mine  becomes  dan- 
gerous to  any  craft  hitting  it.  To  recover 
these  mines  in  safety,  the  battery-boxes 
are  swept  for,  raised,  and  disconnected, 
after  which  the  mines  themselves  may  be 
recovered  without  danger.  Mines  of  this 
sort  can  be  laid  and  recovered  very 
rapidly,  even  during  the  heat  of  action ; 
and,  by  an  ingenious  arrangement,  they 
are  made  self-anchoring  at  a  prede- 
termined depth. 


Counter-Mining 

Counter-mining  is  the  work  of  render- 
ing an  enemy's  mine  fields  ineffective, 
either  by  cutting  his  electric  cable  con- 
nections or  by  exploding  the  mines  by  the 
shock  of  counter-mines  fired  in  their 
neighborhood.  This  work  involves  a 
great  deal  of  risk,  is  very  hazardous,  and 
must  be  carried  out  under  cover  of  night 
or  fog  and  with  the  utmost  deliberation. 
The  chances  of  its  success  are  reduced  to 
a  minimum  in  the  face  of  the  powerful 
electric  lights  and  the  rapid-fire  guns  that 
should  always  command  the  approaches 
to  the  mine  fields.  Men  there  are  in 
plenty  who  can  be  found  at  all  times  to 
undertake  the  tasks  of  such  forlorn  hopes, 
and  in  that  readiness  we  see  how  little 
the  awfulness  of  modern  weapons  of  war 
will  halt  a  gallant  and  persistent  foe. 


Automatic  Appliances  for  Handling 
Coal  and  Iron  Ore 


A  Description  of  Some  of  the  Most  Important  Modern  Adjuncts  of  the 
Ltke  and  Railway  Carrying  Trade 


By  WALDON  FAWCETT 


IT  IS  SAFE  TO  SAY  that  in  no 
other  one  division  of  the  commercial 
and  industrial  world  has  the  past 
quarter  of  a  century  witnessed  the 
rapid,  continuous,  and  truly  phenomenal 
development  which  has  characterized  the 
evolution  of  means  and  methods  for  hand- 
ling coal  and  iron  ore  in  the  transit  of 
these  most  important  of  raw  materials 
from  mine  to  furnace,  or,  in  other  words, 
from  Mother  Earth  to  the  finished  prod- 
uct. To  so  high  a  state  of  perfection 
have  the  utilities  employed  in  the  hand- 
ling of  these  bulk  commodities  been 
brought,  that  the  dawning  years  of  the 


twentieth  century  find  practically  the  en- 
tire movement  from  mine  to  market  ac- 
complished solely  by  mechanical  means. 

Surpassing  as  the  achievements  of  the 
past  score  and  a  half  of  years  have  been 
in  labor-saving,  and  consequently  in  the 
cost  of  handling  iron  ore  and  coal,  they 
have  not  been  more  wonderful  than  the 
economies  of  time  effected  by  the  more 
rapid  handling  of  the  world's  two  most 
important  minerals.  It  is  indeed  a  far 
cry  from  the  old  method  of  trundling 
small  loads  of  the  bulk  material  back  and 
forth  in  wheelbarrows,  to  the  new  plan 
of  transferring  a  carload  of  coal  per 
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minute  or  to  the  moving  of  ore  by  means 
of  grab  buckets  that  scoop  up  automat- 
ically anywhere  from  two  to  ten  tons  at 
each  operation ;  and  yet,  as  has  been  said, 
less  than  thirty  years  has  been  required  to 
work  this  amazing  transformation. 

The  conditions  governing  the  move- 
ment of  iron  ore  and  coal  in  the  United 
States  are  peculiar  in  that  several  re- 
handlings  are  necessary.  The  major  por- 
tion of  the  iron  ore  is  mined  in  the 
States  of  Minnesota,  Wisconsin,  and 
Michigan;  transported  by  rail  to  ports 
on  Lakes  Michigan  and  Superior;  and 
then  loaded  on  vessels  which  in  some 
instances  carry  it  to  blast  furnaces  located 
directly  on  the  shores  of  the  inland  seas, 


iron  ore,  and  are  subject  to  the  same 
rehandlings. 

The  pioneer  inventor  who  successfully 
solved  the  problem  of  handling  coal  and 
iron  ore  over  a  considerable  range  of 
distances  solely  or  largely  by  mechanical 
means,  was  Mr.  Alexander  E.  Brown, 
the  well-known  American  engineer,  the 
machines  of  whose  invention  are  to  this 
day  accepted  as  the  standard — and  are 
indeed  the  sole — means  of  performing 
many  of  the  functions  in  this  highly  spe- 
cialized field. 


At 


Bridge  Tram^ways 

the   outset   all   the   operations   of 


transferring  iron  ore  from  ships  to  cars 


BRIDGE  TRAMWAYS  FOR  HANDLING  ORE  AND  COAL. 


but  which  more  frequently  transport  it  to 
harbors  on  the  south  shore  of  I^ke  Erie, 
where  there  is  a  transfer  from  the  vessels 
to  railroad  cars,  in  which  the  ore  is  moved 
to  the  blast  furnaces  of  that  great  iron- 
manufacturing  section  known  as  the 
'Tittsburg  District."  Here,  finally,  there 
is  still  another  rehandling  when  the  ore 
which  has  been  placed  in  stock  piles  is, 
as  occasion  requires,  conveyed  to  the  fur- 
naces. The  anthracite  coal  from  the 
Pennsylvania  field,  and  the  bituminous 
fuel  from  the  mines  of  Ohio,  Pennsyl- 
vania, and  neighboring  States,  which  are 
shipped  to  points  in  the  West  and  North- 
west, traverse  in  the  opposite  direction 
practically  the  same  route  followed  by  the 


or  stock  piles,  as  the  same  might  be,  and 
of  both  loading  and  unloading  coal- 
carrying  vessels  to  and  from  cars  or  stock 
piles,  were  confined  to  a  single  class  of 
apparatus — hoisting  and  conveying  ma- 
chinery of  what  is  known  as  the  "bridge 
tramway"  type;  and  this  form  of  hand- 
ling appliance  is  yet  so  extensively  used 
in  moving  both  commodities  as  to  merit 
first  attention  aside  from  its  claim  by 
reason  of  priority  of  invention. 

A  bridge  tramway  is,  in  effect,  a  mini- 
ature elevated  railway  along  which  loads 
are  conveyed  by  the  trolley  system  now 
so  extensively  employed  in  the  industrial 
field.  The  skeleton  bridge  structure — sup- 
ported at  both  ends  by  piers — is  built  of 
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iron  and  steel  designed  to  give  the  maxi- 
mum strength  with  the  minimum  weight 
of  material,  and  with  all  members  made 
of  such  shapes,  and  so  arranged  in  the 
trusses,  as  to  offer  the  least  possible  sur- 
face to  wind-pressure — an  important  con- 
sideration owing  to  the  exposed  locations 
in  which  these  machines  are  generally 
used. 

The  bridge  tramways  proper  usually 
range  from  i8o  to  192  feet  span;  but, 
extending  from  the  front  pier,  is  a  34- foot 
apron  reaching  from  the  front  of  the 
dock  out  over  the  vessel  tied  up  for  un- 
loading, while  from  the  rear  pier  is  a 
cantilever  extension  stretching  back 
from  80  to  104  feet  additional.  Thus  an 
area  more  than  300  feet  wide  is  served 
by  the  tramway.  The  piers  are  of  steel 
construction,  and  are  high  enough  to  sup- 
port the  bridge  on  an  incline  with  the 
front  end  about  27  feet  above  the  ground 
and  the  rear  end  52  feet  above  the  level. 
The  piers  are  mounted  on  wheels  running 
on  tracks,  so  that  the  whole  structure  may 
be  "skewed"  or  moved  sideways  back 
and  forth  along  a  dock  to  suit  the  hatches 
of  a  vessel.  Thus  a  vessel  may  be  un- 
loaded by  having  several  bridge  tram- 
ways operating  simultaneously  over  as 
many  different  hatchways  or  openings  in 
the  deck ;  or  the  cargo  may  be  removed 
by  a  single  tramway  adjusted  so  as  to 
operate  in  first  one  division  of  the  hold 
and  then  another,  by  means  of  the  side- 
wise  movement  of  the  apparatus. 

Running  along  a  track  suspended  from 
the  bridge  between  the  girders,  is  a  trol- 
ley with  suspended  bottom  block  and 
hook  to  which  is  attached  the  hoisting 
or  pulling  line,  and  all  the  motions  of 
which  are  under  perfect  control  of  the 
operator  by  means  of  suitable  levers.  Up 
and  down  this  trolley  line,  at  a  speed  of 
hundreds  of  feet  per  minute,  travels  an 
iron  tub  or  bucket  in  which  the  ore  or 
coal  is  carried.  These  buckets  are  made 
in  various  sizes;  but  what  might  be 
termed  the  standard  size  has  a  capacity 
of  seventeen  cubic  feet  (or  a  gross  ton) 
of  ore. 

The  plan  of  operation  is  practically  the 
same  in  all  cases.  If  coal  or  iron  ore  is 
being  unloaded  from  a  vessel,  the  oper- 
ator, upon  receiving  from  the  hold  of  the 
vessel  a  signal  that  a  tub  is  filled,  throws 


the  proper  lever,  and  hoists  the  bucket 
at  full  speed  through  the  hatch  of  the 
boat,  the  bottom  block  hooking  auto- 
matically into  the  trolley,  and  the  trolley 
carrying  the  heavily  laden  bucket  to  a 
point  on  the  bridge  or  cantilever  where 
its  progress  is  arrested  by  dumping- 
irons  placed  at  any  desired  location. 
These  irons  automatically  trip  the  latch 
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Clam-Shell"  Bucket  for  Automatic  Unloading. 
Showine  Operator  in  Mast. 

of  the  bucket,  allowing  it  to  upset,  dis- 
charge its  load,  and  automatically  right 
itself.  As  soon  as  this  is  done,  the  op- 
erator releases  the  lever,  and  the  bucket 
returns  by  gravity  to  its  starting  point 
in  the  hold  of  the  vessel.  The  block 
unhooks  automatically  from  the  trolley, 
allowing  the  bucket  to  be  lowered  into 
the  hold,  whereupon  the  empty  bucket  is 
unhooked  and  a  filled  one  hooked  on.  If 
preferred,  the  operator,  instead  of  allow- 
ing the  bucket  to  dump  automatically, 
can  lower  it  to  any  desired  point  for  dis- 
charge, this  being  desirable  when  it  is  the 
purpose  to  transfer  the  coal  orore  directly 
to  waiting  railroad  cars. 

One  of  the  buckets  such  as  have  been 
described,  will  make  a  round  trip  from 
the  hold  of  a  vessel  to  the  end  of  a  bridge 
tramway  trolley  line,  and  return — a  dis- 
tance of  600  feet — in  one  minute;  and 
in  actual  work  a  rate  of  forty-five  seconds 
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per  round  trip  has  been  averaged  for 
hours  at  a  time.  If  the  filling,  handling, 
and  hooking-on  of  buckets  be  done  with 
reasonable  dispatch,  a  single  machine  will 
readily  transfer  400  gross  tons  of  ore  per 
day  of  ten  hours.  The  cost  of  handling 
coal  and  ore  by  this  means  varies  from 
seven-tenths  of  a  cent  to  two  cents  per 
gross  ton. 

The  first  bridge  tramway  plants  were 
erected  on  the  iron  ore  unloading  docks 
at  Cleveland,  Ohio,  about  twenty-five 
years  ago,  and  the  new  machines  were 
for  a  time  confined  in  their  sphere  of  use- 
fulness to  the  empire  of  the  Great  Lakes. 
Gradually,  however,  they  secured  general 


Grab  Buckets 

During  the  early  history  of  the  bridge 
tramway  plants,  there  was  universal  em- 
ployment of  tubs  or  buckets  which,  al- 
though self-dumping,  had  to  be  filled  by 
hand.  As  an  improvement  upon  these, 
there  have  been  introduced  various  types 
of  self-filling  and  automatic  dumping 
buckets  which  will  handle  from  two- 
thirds  to  four-fifths  of  a  cargo  or  con- 
signment of  the  bulk  material  without 
hand-shoveling.  The  most  primitive 
forms  of  these  self-filling  buckets  were 
"shovel"  buckets  of  five  tons'  capacity, 
which  scooped  up  their  load  through 
being  dragged  against  the  slope  of  the 


FOUR  HULETT  AUTOMATIC  ORE  UNLOADERS  TAKING  ORE  FROM  A  LAKE  VESSEL. 


adoption,  particularly  for  coal  handling; 
and  they  are  now  to  be  found,  not  only 
on  the  Atlantic  and  Pacific  coasts,  but 
in  Germany,  Austria,  Russia,  Sweden, 
Egypt,  and  other  foreign  countries. 
Perhaps  the  best  exemplification  of  the 
possibilities  of  this  Yankee  invention  for 
coal  handling,  is  afforded  at  the  coaling 
stations  of  the  United  States  Navy  at 
Key  West,  Dry  Tortugas,  Mare  Island, 
Cal.,  and  New  London,  Conn.,  where, 
by  means  of  bridge  tramways  such  as 
have  been  described,  fuel  is  transferred 
directly  from  storage  buildings  (having 
a  capacity  of  tcogg  tons  each)  to  the 
holds  of  United  States  war  vessels. 


coal  or  ore  pile.  Then  came  the  "gfrab" 
buckets,  descending  with  open  jaws, 
which,  closing,  took  from  the  ore  or  coal 
pile  a  "bite"  of  one  ton  or  more  and  held 
the  material  securely  until  released  at  any 
desired  point  of  discharge.  This  class 
of  buckets  were  introduced,  not  only  in 
connection  with  the  familiar  bridge  tram- 
ways, but  also  in  conjunction  with  wire- 
rope  cableways.  The  latter  have  been 
utilized  to  some  extent  for  coal  and  ore 
handling,  in  locations  where  the  span 
necessitated  was  greater  than  could  be 
successfully  covered  by  a  suspension 
structure  of  the  weight  of  a  bridge  tram- 
wav. 
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Clam-Shell  Buckets 

The  most  recent  advances  in  ore-hand- 
ling machinery  have  been  along  the  de- 
velopment of  appliances  possessing  the 


by  means  of  a  clam-shell  attachment — ^an 
enlarged  edition  of  the  grab  bucket — will 
take  ten  tons  of  ore  from  a  ship's  hold 
at  each  operation,  and  by  means  of  which 


AUTOMATIC  FURNACE  HOIST. 
For  FeedinK  Ore  and  Limestone  to  Blast  Furnace. 


basic  principle  involved  in  the  grab 
bucket  above  mentioned.  The  supreme 
triumph  in  this  field  is  found  in  the  lately 
devised  automatic  ore  unloader,  which, 


it  is  possible  to  remove  every  ounce  of 
ore  from  a  cargo-hold,  thus  dispensing 
entirely  with  hand  shoveling,  and  elimi- 
nating the  last  utilization  of  manual  labor 
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in  the  handling  of  the  raw  material  from 
the  time  it  is  mined  by  means  of  a  steam 
shovel  until  it  is  mechanically  dumped 
into  the  blast  furnace  which  is  to  give  it 
new  semblance. 

The  Hulett  Unlotder 
The  Hulett  automatic  ore  unloader,  as 
the    most    perfect    of    these    new    ap- 
pliances    is     known,      is     a      machine 
which    weighs    fully    400  tons  and  has 


To  operate  this  ingenious  apparatus, 
the  walking  beam  is  run  forward  until 
the  depending  leg  is  suspended  directly 
over  the  deck  of  the  vessel.  Then  the 
mast,  which  revolves  in  a  complete  circle 
and  in  which  the  operator  is  stationed,  is 
lowered  through  a  hatchway  and  turned 
in  any  direction,  its  radius  being  fullv 
nine  feet.  When  open,  the  clam-shell 
bucket  has  a  spread  of  19  feet.     After 
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ORE-HANDLING  APPARATUS  AT  BLAST  FURNACE- 


a  height  of  55  feet.  It  consists 
primarily  of  a  foundation  trestle,  which 
is  mounted  upon  wheels  and  which  can 
be  moved  along  the  dock,  the  rails  carry- 
ing the  forward  end  of  the  trestle  being 
directly  on  the  brink  of  the  dock,  as  in 
the  case  of  the  bridge  tramways.  Mov- 
ing backward  and  forward  on  this  foun- 
dation span,  at  right  angles  to  the  dock, 
is  a  heavy  walking  beam,  attached  to  the 
outer  end  of  which  is  the  depending  leg 
or  mast  that  carries  the  clam-shell  bucket 
used  in  dipping  out  the  ore.  The  parallel 
motion  keeps  the  leg  always  in  a  vertical 
position  ;  and  the  weight  of  the  end  of  the 
walking  beam  from  which  the  bucket  is 
suspended  is  counterbalanced  by  means 
of  a  hydraulic  accumulator  located  at  the 
opposite  end. 


the  bucket  has  been  closed  by  hydraulic 
power,  it  is  lifted  from  the  boat  and  run 
back  over  the  dock,  where  its  contents 
can,  if  desired,  be  discharged  directly 
into  the  railroad  cars  which  are  to  convey 
the  ore  to  the  blast  furnaces.  Only  three 
men  are  required  in  order  to  operate  one 
of  these  machines,  which  has  a  capacity 
of  250  tons  per  hour. 

The  world's  record  for  the  rapid  hand- 
ling of  an  ore  cargo  was  made  a  short 
time  ago  at  the  port  of  Conneaut,  Ohio, 
when  four  of  these  machines,  in  a  total 
working  time  of  4  hours  43  minutes,  re- 
moved from  the  steamer  James  H,  Hoyt 
a  cargo  of  5,300  tons  of  ore.  All  the 
cargo  was  taken  out  by  the  machines, 
no  cleaning  up  whatever  by  hand  labor 
being  necessary.  ^  . 
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Furnace  Hoists 

The  usefulness  of  new  marvels  for 
handling  bulk  materials  is  by  no  means 
confined  to  the  transfer  of  coal  and  iron 
ore  to  and  from  ships,  railroad  cars,  and 
stock  piles,  but  is  demonstrated  in  scarce- 
ly a  less  striking  manner  at  blast  furnaces 
and  iron  and  steel  making  plants  in  gen- 
eral. Foremost  among  the  utilities  in 
this  field  is  the  furnace  hoist  and  stock- 
distributer,  which  has  done  away  entirely 
with  the  old-time  dangerous  and  unsatis- 
factory method  of  feeding  blast  furnaces, 
and,  by  automatically  charging  the  fur- 
naces, dispenses  entirely  with  the  em- 
ployment of  top-fillers. 

This  hoist  consists,  in  the  main,  of  an 
inclined  steel-trussed  bridge  starting 
from  a  pit  and  reaching  to  the  top  of  the 
shell  of  the  furnace,  where  it  terminates 
in  an  extension  over  the  top  of  the  bell 
and  hopper.  A  skip  car  with  a  capacity 
of  from  2,000  to  6,000  pounds  is  ar- 
ranged to  run  on  this  track,  the  hoist 
rope  passing  over  the  top  sheave  and  back 
to  the  drum  of  the  hoisting  engine  near 
the  incline.  When  the  skip  car,  loaded 
with  iron  ore,  coke,  or  limestone,  as  the 
case  may  be,  arrives  at  the  top  of  the  fur- 
nace, the  car  is  automatically  tipped,  and 
the  load  is  dumped  into  the  great  recep- 
tacle, from  which  the  bell  has  l>een  auto- 
matically lifted  for  the  purpose. 

At  all  blast  furnaces  the  transfer  of 
iron  ore  from  stock  or  storage  piles  to  the 
furnace  as  the  raw  material  is  required 
for  consumption,  constitutes  a  handling 
problem  of  some  complexity.  In  this 
work  there  are  employed  steam  shovels, 
locomotive  derricks  equipped  with  grab 
buckets,  and,  finally,  various  modifica- 
tions of  the  bridge  tramway.  Some  of 
the  bridges  thus  employed  have  a  clear 
span  of  about  250  feet  over  storage  yard 
and  railroad  tracks,  thus  enabling  the  ore 
to  be  handled  directly  from  railroad  cars 
to  furnaces,  or  from  the  stock  piles  where 
the  surplus  supply  is  held. 

Car-Dumping  Machines 

Yet  another  form  of  apparatus  which 
is  being  employed  in  handling  both  coal 
and  iron  ore,  is  the  car-dumping  machine. 
At  the  furnaces  these  dumpers  are  util- 
ized in  some  instances  to  transfer  the 
contents  of  standard-sized  railroad  cars 
to  smaller  cars  which  carrv  the  material 


to  the  furnaces ;  but  the  true  province  of 
this  type  of  apparatus  is  in  transferring 
coal  (for  water  shipment)  from  cars  to 
colliers.  In  this  field  they  have  found 
extensive  utilization. 

There  are  in  existence  many  different 
designs  of  car-dumping  machines;  but 
the  most  efficient  styles  are  those  which 
pick  up  and  completely  overturn  the 
loaded  car,  transferring  its  contents  to 
the  hold  of  the  vessel  to  be  loaded.  The 
earliest  forms  of  car  dumpers,  while  en- 
tirely satisfactory  in  the  rapidity  with 
which  they  handled  material,  were  con- 
sidered deficient  in  that  they  entailed  a 
serious  breakage  of  the  coal.    This,  how- 


A  Modern  Car-Dumping  Machine. 

ever,  was  finally  remedied  by  modifica- 
tions whereby  the  coal  is  dumped  into 
pans  connected  with  chutes  leading  to  the 
vessel,  which  not  only  enable  the  fuel  to 
be  handled  with  far  less  breakage  than 
formerly,  but  also  make  it  possible  to  di- 
rect the  influx  to  any  portion  of  the  hold 
desired. 

The  fundamental  feature  of  the  aver- 
age car-dumping  machine  is  a  car-tipping 
device  or  cradle  into  which  the  car  is  run 
and  then  clamped,  and  which  turns  over 
with  the  car  and  discharges  its  contents. 
In  some  machines  the  receiving  pan  is 
automatically  tilted  at  an  angle  propor- 
tionate to  that  of  the  car-tipping  device, 
so  that  the  coal  slides  gradually  instead 
of  pouring  or  falling;  and  in  certain 
machines  the  coal  is  not  sent  into  the  ves- 
sel hold  through  a  chute,  but  is  trans- 
ferred from  the  car,  as  it  is  dumped,  to 
transfer  tubs  or  to  steel  buckets  arranged 
on  the  endless-chain  plan,  which  convey 
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it  to  the  cargo  space  by  easy  stages  and 
with  practically  no  breakage.  Some  of 
these  car-dumping  machines  will  handle 
upward  of  200  loaded  cars  in  an  ordinary 
working  day,  not  only  actually  transfer- 
ring the  coal,  but  handling  the  loaded 
and  empty  cars  to  and  from  the  machine, 
and  obviating  all  necessity  for  the  em- 
ployment of  a  shifting  engine  and  train- 
crew. 

Coal-Loadintf  Machines 
An  ingenious  type  of  coal-loading  ma- 
chine is  found  at  Fairport  on  the  south 
shore  of  Lake  Erie,  and  at  several  other 
points  in  the  United  States.  By  its  op- 
eration the  coal  to  be  loaded  on  a  boat 
is  dumped  from  the  hopper-bottomed 
railroad  cars  into  a  large  receiving  hop- 
per underneath  the  car.    From  this  hop- 


per the  fuel  is  delivered  to  a  carrier  of 
the  continuous  type,  which  hoists  it  up  to 
an  incline  spout  down  which  it  passes 
into  a  telescope  spout  and  thus  directly 
into  the  boat.  This  telescope  spout  is 
drawn  out  to  its  full  length  at  the  com- 
mencement of  operations,  and  is  then 
gradually  taken  up  or  shortened  as  the 
boat  is  filled.  By  this  means  the  spout  is 
kept  constantly  full  of  coal,  and  the 
breakage  of  the  fuel  is  reduced  to  a  mini- 
mum. It  requires  but  two  men  to  oper- 
ate such  a  machine,  which  is  driven  by  a 
50-horse-power  engine.  The  cost  of  an 
installation  of  this  kind  is  much  less 
than  in  the  case  of  some  of  the  other 
types  of  coal-handling  machinery,  and 
yet  such  a  machine  is  capable  of  loading 
from  600  to  900  tons  of  coal  per  hour. 


A  Quarter-Century  of  American 
Central  Station  Engineering 

The  Marvelously  Rapid  Progress  in  Electrical  Engineering  igsrhich  has 
Revolutionized  Industrial  Conditions 

Part  III. 


By  R.  F.  SCHUCHARDT,  B.  S. 

Testing  Laboratory*  Chicago  Edison  Company 


Consolidation  of  Plants 

THE  NEXT  STEP  in  the  develop- 
ment was  one  of  consolidation. 
Many  cities  had  been  liberal  in 
granting  franchises  to  lighting 
companies,  and  as  a  result  there 
were  built  within  the  same  city 
many  systems  of  various  excellence 
and  stability.  To  the  engineers  of 
the  consolidated  company  was  then 
presented  the  problem  of  unifying  the 
systems ;  but  the  changes  to  the  new  sys- 


tem had  to  be  made  without  sacrificing 
the  value  of  the  investment  represented 
by  the  generating  apparatus  and  lines 
of  the  existing  stations.  Such  a  change, 
naturally,  was  made  step  by  step,  and 
thus  required  several  years.  In  addition 
to  providing  for  the  existing  load,  the 
new  system  had  to  be  designed  for  the 
future ;  and  the  probable  development  in 
the  line  of  various  classes  of  electrical 
apparatus  had  to  be  considered. 

In  our  larger  American  cities,  the  load 
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conditions  can  be  divided  into  two  gen- 
eral classes — one,  in  which  a  large  load 
is  concentrated  over  a  comparatively  lim- 
ited area,  which  is  the  down-town  or 
business  district ;  and  the  other,  the  resi- 
dence district,  where  the  load  is 
widely  scattered  over  a  large  area. 
In      the      down-town      district     nearly 


complicated.  Because  of  the  scattered 
load,  most  of  the  systems  feeding  these 
districts  used  alternating  current.  But 
there  was  a  wide  divergence  in  regard 
to  frequency  and  voltage.  Some  of  the 
lines  were  i,ooo-volt;  others,  2,000- volt. 
Some  used  a  frequency  of  125  cycles; 
others,  133  or  even  144  cycles.    The  sec- 


FIG.  19.    EARLY  ALTERNATING-CURRENT  STATION. 


30  per  cent  of  the  load  goes  to 
power  users;  therefore  the  system  had 
to  be  adapted  to  all  classes  of  motor 
service,  as  well  as  for  lighting.  For  this 
service  in  such  a  district,  the  Edison 
direct-current  three-wire  system  is  cer- 
tainly the  most  satisfactory,  and  this  sys- 
tem has  been  pretty  generally  adopted. 
It  permits  the  use  of  storage  batteries; 
requires  less  copper  than  does  the  al- 
ternating-current system,  because  in  it 
there  is  no  loss  due  to  inductance ;  gives 
better  regulation;  and  is  far  better  for 
general  all-around  power  service. 

To  consolidate  several  systems  of  this 
class  was  a  simple  matter.  It  required 
merely  that  the  separate  networks  of 
mains  be  tied  together,  and  a  uniform 
pressure  kept  on  the  system  by  each  sta- 
tion feeding  into  it.  In  the  outlying  dis- 
tricts, however,  the  problem  was  more 


ondary  pressure  ranged  from  104  to  IJ5 
volts,  while  some  of  the  earlier  systems 
still  maintained  a  secondary  pressure  of 
50  volts.  A  few  of  the  later  stations  had 
2,000-volt  lines,  with  a  frequency  of  60 
cycles;  and  there  were  also  polyphase 
(generally  two-phase)  lines  for  serving 
a  motor  load.  A  view  of  some  of  these 
earlier  alternating-current  stations  is 
given  in  Figs.  19  and  20. 

Hitfh-Voltttfe  Polyphase  Systems 

This  conglomerate  mass,  then,  had  to 
be  unified.  A  careful  study  of  various 
systems  showed  the  four-wire  three- 
phase  system,  with  a  frequency  of  50  to 
60  cycles,  to  be  the  best  suited  to  the  dis- 
tribution of  such  a  load ;  and  this  system 
is  being  freely  adopted.  Good  examples 
of  it  are  foimd  in  Chicago,  Milwaukee, 
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St.  Paul,  and  Cincinnati.  The  generator 
for  this  system  is  star-wound,  with  the 
neutral  grounded,  as  explained  earlier  in 
the  paper.  The  voltage  at  which  this 
system  is  generally  operated  is  4,000  be- 
tween phase  wires.  This  gives  a  pres- 
sure of  approximately  2,300  volts  be- 
tween any  phase  wire  and  the  neutral; 


accomplished  by  means  of  the  ordinary 
2,300-volt  static  transformers. 

In  Fig.  22  is  seen  a  150-light  (7.5- 
K.  W.)  transformer  hung  on  a  pole.  The 
two  wires  coming  down  at  the  right  are 
the  2,300-volt  primaries ;  while  the  three- 
wire  secondaries,  of  115  volts  per  side, 
are  brought  up  at  the  left.    Fig.  23  is  a 


FIG.  20.  EARLY  ALTERNATING-CURRENT  STATION 


and  the  single-phase  lighting  feeders  are 
switched  on  to  this  2,300-volt  connection. 
The  various  feeders  are  connected  each 
to  one  of  the  phases  and  the  neutral,  so 
that  the  three  phases  are  aproximately 
balanced.  For  a  power  load,  then,  con- 
nection is  made  to  all  three  phases ;  and 
the  motor  is  usually  of  the  polyphase  in- 
duction type,  of  which  one  is  shown  in 
Fig.  21.  Where  the  capacity  of  the 
motor  is  very  small — say  under  3  H.  P. — 
the  single-phase  type  of  induction  motor, 
equipped  with  some  special  starting  de- 
vice, is  often  used.  Stepdown  of  the  volt- 
age to  the  service  pressure  is,  of  course. 


pole  line  carrying  principally  alternating- 
current  primaries.  Transmission  to  sub- 
stations, which  in  this  case  are  merely 
distributing  centers,  is  then  done  over 
the  three  phases  at  4,000  volts,  the 
neutral  preferably  bemg  carried  along 
also.  At  the  substation,  only  feeder 
regulators  are  required  beside  the 
switching  apparatus ;  and  the  feeders  here 
also  are  connected  between  a  phase  wire 
and  the  neutral,  2,300  volts.  A  diagram 
of  a  four-wire  three-phase  distribution 
is  shown  in  Fig.  24(p.  154)  ;  and  in  Fig. 
25(P-i55)is  seen  a  switchboard  installed 
for  such  a  system. 
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When  the  transmission  distance  is 
great,  this  three-phase  pressure  can  be 
raised  to  any  desired  amount,  and  then 
stepped  down  again  at  the  substation,  the 
local  distribution  again  being  done  on 
2,300-volt  single-phase  feeders  with  4,000 
volts'  pressure  between  phase  wires.  In 
some  cities  a  two-phase  system  was 
adopted ;  while  others,  again,  use  the 
three- wire  three-phase  system  (in  which 


Fig.  22.    Electric  Light  Pole,  with  160-Light 
Transformer. 

a  neutral  conductor  is  not  used  and 
all  load  is  connected  between  phase 
wires).  Brooklyn  has  a  two-phase  2,300- 
volt  6o-cycle  system  in  the  residence  sec- 
tion;  Philadelphia  also,  though  in  the 
latter  city  the  current  is  generated  at 
5,500  volts  and  stepped  down  to  2,300 
volts  for  alternating-current  distribution. 
A  500-volt  two-phase  generator  is 
shown  in  Fig.  26.  For  higher  voltages 
the  revolving-field  type  is  used,  thus 
avoiding  collector  rings  and  brushes  for 
the  high-voltage  current.  At  the  South 
Boston  station  of  the  Boston  Electric 
Light  Company  (now  part  of  the  Boston 
Edison  Illuminating  Company),  the  gen- 
erators are  wound  for  2,300-volt  three- 
phase  6o-cycle  currents. 


In  the  direct-current  districts  the  load 
often  increased  very  heavily  in  sections 
somewhat  remote  from  the  generating 
or  the  distributing  center;  and  then  it 
again  became  a  question  of  more  stations, 
more  copper,  or  some  other  additional 


Fig.  23.    Pole  Line  Carrying  Alternating-Current 
Primaries. 

means  of  transmission.  To  provide 
enough  copper  for  satisfactory  transmis- 
sion and  regulation,  would  bankrupt  a 
company.  To  build  and  to  operate  a  new 
generating  station    in    each    section  of 


Fig.  21.  Polyphase  Induction  Motor. 

heavy  load,  would  be  equally  ruinous. 
Consequently  recourse  is  had  to  other 
means  of  transmission.  The  success  and 
the  comparative  copper  economy  of  poly- 
phase transmission  lines,  already  men- 
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FIG.  24.    CONNECTIONS  OF  4-WIRE  3-PHASE  DISTRIBUTION  SYSTEM. 


tioned,  showed  that  system  to  be  the 
proper  one  to  adopt ;  and  the  three-phase 
system  was  chosen  as  the  means  to  trans- 
mit current  to  substations  located  at  or 
near  the  electrical  center  of  the  load. 
Such  a  transmission  system,  from  a  large 
alternating-current  station  in  preference 
to  several  direct-current  generating  sta- 


tions, is  considered  good  engineering 
whenever  the  total  energy  generated  is 
large  as  compared  with  that  used  at  any 
one  locality.  The  voltage  determined 
upon  depended  to  some  extent  on  the 
local  conditions,  but  more  largely  on  the 
efficacy  of  the  insulation  of  underground 
cables,  since  in  the  cities  all  lines  must 


FIG.  29.    WESTINGHOUSE-PARSONS  5,000-H.  P.  STEAM  TURBINE  GENERATING  UNrr. 
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be  below  the  surface.  In  the  early  days 
of  underground  cables  S,ooo  volts  was 
thought  very  high  pressure;  to-day  25,- 
000  volts  is  not  considered  excessive ;  and 
a  recent  article  in  an  electrical  journal* 
stated  that  an  underground  cable  system 
will  soon  be  installed,  to  be  operated  at 
30,000  volts.  Unfortunately  the  article 
did  not  state  where  this  would  be.    The 


where,  in  1897,  a  2S0-K.  W.  inverse 
rotary  converter,  which  converted  direct 
current  of  250  volts  to  three-phase  25- 
cycle  currents,  was  installed  at  the  Har- 
rison Street  station.  By  means  of  step-up 
transformers,  this  pressure  was  raised  to 
4,500  volts,  the  pressure  of  the  transmis- 
sion. In  the  substation  on  Wabash  Ave- 
nue near  27th  Street,  this  voltage  was 


FIG.  25.    SWITCHBOARD  OF  4-WIRE  3-PHASE  DISTRIBUTION  SYSTEM. 


insulating  material  used  in  these  high- 
tension  cables  consists  of  paper  treated 
with  a  resinous  compound,  the  thickness 
in  the  30,000-volt  cable  being  about  one- 
half  inch.  Over  this  is  a  lead  sheath 
about  )^-inch  thick,  to  protect  the  cable 
against  moisture  and  mechanical  injury. 
These  cables  are  drawn  into  ducts  laid 
below  the  surface  in  the  streets,  as  shown 
in  Figs.  3  and  4. 

One  of  the  earliest  instances  of  the  use 
of  a  three-phase  transmission  to  a  sub- 
station, for  conversion  to  direct  current 
of  an  Edison  system,  was  in  Chicago, 

EUcirical  Age^  February,  1904,  p.  68. 


stepped  down  again ;  and,  after  passing 
through  the  rotary  converters,  the  cur- 
rent was  fed  into  the  direct-current  sys- 
tem at  115  volts,  one  rotary  being  con- 
nected to  each  side  of  the  Edison  system. 
Such  was  the  humble  beginning  of  the 
very  extensive  system  of  high-tension 
transmission  lines  and  substations  which, 
at  double  the  initial  voltage  of  4,500,  is 
now  in  operation  in  Chicago. 

In  the  same  year  there  was  installed  in 
Brooklyn,  N.  Y.,  a  similar  transmission 
system  with  a  rotary  converter  substa- 
tion. Here  the  current  was  generated  at 
6,600  volts,  25  cycles,  three-phase,  at  the 
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Union  station,  a  similar  system  to  that 
operated  by  the  New  York  Edison  Com- 
pany. In  the  magnificent  Waterside  sta- 
tion of  this  latter  company,  there  are  at 
present  eleven  5,500-H.  P.  vertical  en- 
gines, each  driving  a  4,500-K.  W.  three- 


Fio.  28.    A  500-VoLT  2-Phasb  Generator. 

phase  25-cycle  6,600-volt  alternator.  A 
5,000-K.  W.  Curtis  turbo-generator  is 
being  installed,  and  there  is  room  for 
four  more.  This  will  make  a  total  rated 
capacity  of  75,000  K.  W.,  all  power  being 
generated  as  alternating  current  for 
transmission  to  rotary  converter  sub- 
stations, from  which  it  will  feed  into  the 
Edison  three-wire  direct-current  system. 
In  the  splendid  new  Fisk  Street  station 
in  Chicago,  9,000-volt  25-cycle  three- 
phase  current  only  is  generated,  all  by 
Curtis  turbo-generators.  In  Fig.  28  is 
shown  a  5,000-K.  W.  Curtis  turbine  with 
generator ;  and  Fig.  29  shows  a  Westing- 
house-Parsons  unit  of  the  same  capacity. 
In  Philadelphia  the  5,500-volt  two- 
phase  60-cycle  system,  already  referred 
to,  is  used  for  transmission  to  rotary  con- 
verter substations,  as  well  as  for  the 
alternating-current  distribution.    Fig.  30 


shows  a  row  of  rotary  converters  of  a 
substation  located  in  the  basement  of  a 
sky-scraper  in  the  heart  of  the  business 
district  of  Chicago.  The  switchboard  of 
a  combined  rotary  converter  and  battery 
substation  is  shown  in  Fig.  31 ;  the  rear 
view,  in  Fig.  32. 

Where  the  load  connected  to  transmis- 
sion lines  consists  solely  of  substation 
converting  apparatus,  a  low  frequency  is 
desirable  because  of  the  accompanying 
low  inductive  and  capacity  reactance  of 
the  lines,  and  also  because  of  the  slower 
speed  of  the  synchronous  motors  and 
rotary  converters  which  is  had  for  a 
given  number  of  field  poles  with  a  lower 
frequency.  The  higher  the  frequency, 
the  greater  the  number  of  poles  required, 
or  the  greater  the  speed.  Because  of 
the  necessary  number  of  commutator  bars 
required  between  the  brushes  of  a  D.  C. 
machine,  and  therefore  also  on  a  rotary 
converter,  the  distance  between  the  cen- 
ters of  the  pole  pieces  (that  is,  the  pole 
*'pitch")    cannot  be  less  than  a  certain 
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Fig.  28.    A  5.000-K.  W.  Curtis  Turbo-Altbrmator. 

fixed  limit;  and  therefore,  for  a  given 
speed,  the  lower  frequency  requires  a  far 
simpler  and  cheaper  construction.  The 
higher- frequency  machines  are  also  more 
liable  to  "hunt,"  especially  when  the  load 
varies       considerably.  Furthermore, 

double-current  generators  having  a  com- 
mutator connected  to  the  armature  wind- 
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ings  for  direct  current,  and  also  having 
connections  to  collector  rings  from  which 
alternating  current  is  taken  off,  are  not 
practicable  for  frequencies  much  above 
25  cycles.     These  double-current  gener- 


transmission ;  but  the  alternations  are 
noticeable  on  incandescent  lamps  at  even 
30  cycles,  while  arc  lamps  will  not  burn 
at  all  satisfactorily  on  frequencies  of  less 
than  40  cycles.    Because  of  these  facts, 


FIG.  27.    A  3.500-K.  W.  ALTERNATING-CURRENT  GENERATOR.  HARRISON  STREET  STATION. 


ators,  producing  both  direct  and  alter- 
nating current  at  the  same  time,  form  a 
very  valuable  element  in  a  large  station 
in  which  both  these  currents  are  gener- 
ated, the  direct  current  for  general  dis- 
tribution, and  the  alternating  current  for 
transmission  to  substations.  A  frequency 
of  25  cycles  is  therefore  generally  ac- 
cepted as  the  most  desirable  for  straight 


the  alternating  distribution,  as  distin- 
guished from  transmission  to  substations, 
is  effected  by  60-cycle  current.  The  25- 
cycle  transmission  current  is  then  con- 
verted to  current  of  60  cycles  per  second 
by  means  of  motor  generators  or  straight 
frequency-changer  sets. 

In  Fig.  33  is  shown  such  a  motor-gen- 
erator substation.    The  small  units  in  the 
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foreground  are  exciter  sets,  that  is,  D.  C. 
dynamos  driven  by  induction  motors  and 
used  to  furnish  the  field  excitation  cur- 
rent for  the  motor  generators.  The  high- 


systems  have  been  installed  in  Germany. 
For  converting  to  direct  current,  motor 
generators  are  used  more  freely  than  are 
rotary  converters.  European  transmis- 
sion lines  of  10,000  volts  three-phase  are 
not  uncommon. 

With  the  advent  of  polj'phase  trans- 
mission in  connection  with  lighting  and 
power  systems,  the  old  500-volt  power 
lines  are  gradually  being  abandoned,  the 
power  load  being  connected  to  the  230- 


FiG.  32.  Rear  of  Switchboard  of  Rotary  Converter 
AND  Battery  Substation. 

tension  switches  for  the  substation  are 
controlled  from  the  switchboard,  and  are 
located  in  the  basement,  with  the  high- 
tension  busses.  The  switches  are  of  the 
oil-well  type,  in  which  the  circuit  is 
opened  in  oil  to  prevent  arcing  with  its 
often  disastrous  results. 

In  Euroi)e  a  compromise  frequency  of 
42  and  sometimes  50  cycles  is  common ; 
and  current  is  transmitted  and  dis- 
tributed at  this  frequency,  thus  requir- 
ing only  voltage  transformers  and  no 
frequency    changers.      A    few    25-cycle 


Fig.  33.    Motor-Generator  Substation. 
Exciters  in  foreground. 

volt  circuit  of  the  Edison  three- wire  sys- 
tem, or,  if  in  the  outlying  districts,  to 
the  polyphase  60-cycle  lines.  Series  arcs 
have  already  been  largely  displaced  by 


FIG.  30.    ROTARY  CONVERTERS  INSTALLED  IN  SUBSTATION   IN   BASEMENT  OF  OFFICE  BUILDING. 
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FIG.  31.    SWITCHBOARD  OF  ROTARY  CONVERTER  AND  BATTERY  SUBSTATION. 


constant-potential  arc  lamps.  What  this 
new  system  meant  to  the  neighborhood 
in  which  the  old  stations  were  located, 
will  be  appreciated  when  one  remembers 
the  noise  and  dirt  and  smoke  of  these  old 
stations,  and  then  views  Fig.  34,  a  sub- 
station set  in  the  rear  of  a  lot  in  a  fine 
residence  section. 

We  have  seen,  then,  how  the  high- 
voltage  polyphase  system  has  been 
evolved  out  of,  and  has  unified,  the 
mixed  systems  which  were  brought  under 
one  head  during  the  era  of  consolida- 
tion. A  study  of  some  of  the  newest  in- 
stallations leads  to  the  thought  that  per- 
fection of  system  has  almost  been 
reached,  and  that  further  progress  will 
be  rather  along  the  line  of  higher  effi- 
ciency of  apparatus  at  both  ends  of  the 
system.  When  the  true  electrical  era 
has  arrived,  when  houses  no  longer 
have  need  of  chimneys  and  all  operations 
are  performed  electrically,  then  new 
problems  will  arise.  How  they  will  be 
met,  none  can  now  say;  but  they  will 


be    met     successfully.       Another     Edi- 
son—  many    of    them,    perhaps  —  will 


Fio.  84.    Modern  Lighting  and  Power  Substation. 

arise;  aiid  then  our  splendid  systems  of 
to-day  may  ultimately  be  supplanted  by 
one  of  which  the  most  imaginative 
dreamer  as  yet  has  seen  no  vision. 
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A  Locomotive's  Life— Its  Ups  and  Downs 

and  Duration 


By  A.  W.  Mc  COY 


WHAT  becomes  of  all  the  pins, 
and  what  happens  after  death 
to  the  splendid  pieces  of 
mechanism  called  locomotives, 
are  by  no  means  similar  questions.  In- 
deed, the  theory  of  metempsychosis  may 
well  be  applied  to  all  railroad  rolling- 
stock.  Nearly  every  piece  is  saved  and 
put  to  some  use ;  has  assurance  of  future 
existence,  even  as  "scrap"  for  the  fur- 
nace, from  which  it  comes  forth  as  new 
parts.    "Reinferration,"  the  process  may 


When  the  engine  goes  into  commis- 
sion, it  is  a  fine  piece  of  machinery,  with 
power  to  pull  long  trains  over  miles  of 
tracks  day  after  day ;  but,  with  the  stren- 
uous work,  comes  the  certainty  of  de- 
terioration and  the  necessity  for  constant 
repairs.  When  work  was  lighter,  trains 
not  so  heavy,  and  mileage  in  lower  fig- 
ures, an  engine  could  be  expected  to  live 
thirty  years;  but  in  locomotives  the 
tendency  is  towards  a  decrease  of  lon- 
gevity,  for   the  management   strives   to 


A  BRAND  NEW  PASSENGER  LOCOMOTIVE. 

Balanced-Compound— Vauclain  System,  with  DeGlenn  arrangement  for  transmitting  power  to  axle. 
Built  for  the  Chicago.  Burlington  &  Quincy  Railroad. 


be  termed — to  coin  a  word  for  such  rail- 
road phenomena. 

The  modern  locomotive  costs  $15,000 
or  $18,000,  according  to  size  and  equip- 
ment. Passenger  locomotives  in  former 
days  were  embellished  with  extra  brass- 
work  and  trimmings;  the  bright  parts 
were  kept  by  the  firemen  in  a  state  of 
glittering  effulgence ;  and  the  passenger 
engine  cost  more  than  the  freight  engine. 
Nowadays  the  trimmings  are  not  put 
on ;  and  the  passenger  engine,  being 
lighter,  costs  less  than  the  mammoth 
freighter. 


••  The  Chautauquan. 


get  all  the  service  possible  out  of  them. 
The  age  of  expectancy  is  only  approx- 
imate. Bad  water — that  is,  water  bad 
for  the  internal  economy  of  boilers — 
which  causes  scale,  is  perhaps  the  great- 
est foe  to  an  engine's  hope  for  an  hon- 
orable old  age.  A  bad  water  division 
uses  up  its  motive  power  far  more  rap- 
idly than  hard  work  elsewhere.  Local 
conditions  on  the  line  largely  affect  the 
motive  power.  A  hilly  country  causes 
more  strain.  Then  too,  housing  facili- 
ties have  much  to  do  with  the  life  of  an 
engine.  If  it  is  possible  to  keep  up  with 
needs  in  repairs,  the  machine  stands  a 
better   chance    for   giving  long   service. 
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The  demand  for  engines,  however,  may 
be  so  pressing  that  the  least  possible  re- 
pairing that  will  answer  is  given,  with 
the  result  that  the  locomotives  constantly 
deteriorate,  arid  lose  in  efficiency  until 
complete  overhauling  becomes  a  positive 
necessity. 

At  one  time  it  was  popularly  supposed 
that  the  passenger  engine  was  subject 
to  the  severer  strain,  but  that  was  before 


from  $500  to  $2,500  as  the  case  may  be, 
the  difference  being  due  to  the  availa- 
bility of  the  various  parts  for  further 
use  as  such  parts.  When  the  engine  is 
turned  over  to  the  scrappers,  it  presents 
a  disreputable  appearance,  far  removed 
from  that  of  the  days  when  its  first  en- 
gineer looked  it  over.  Once  dignified  as 
"she,"  "old  kettle"  or  "mess  of  junk" 
are    now    the    most    respectful    epithets 


A  LOCOMOTIVE  READY  FOR  THE  SCRAP  PILE. 


the  days  of  long  trains  and  100,000- 
pound  cars.  The  freighter  gets  the  worst 
of  it  under  existing  conditions.  Fairly 
treated,  the  passenger  engine,  as  com- 
pared with  the  freight  engine,  stands  a 
chance  of  a  one-third  to  one-half  longer 
life,  and  then  prolongs  its  life  on  a 
branch  line  or  in  some  special  service. 

In  the  twenty  years'  estimated  life  of 
an  engine,  the  expenditure  for  repairs 
will  reach,  in  all  probability,  $30,000,  or 
about  twice  the  original  cost. 

Everything  possible  is  done  to  keep 
the  engine  in  commission,  until  at  last 
a  stage  of  decrepitude  is  reached  that 
seems  to  preclude  further  repairs.  At 
this  point  it  is  a  question  of  "scrapping" 
the  locomotive,  or  of  selling  it  for  about 
$2,500  to  dealers  in  second-hand  equip- 
ment, who  will  repair  it  for  about  as 
much  more  and  sell  it  to  a  logging  or 
similar  road,  where  it  may  do  service 
for  several  more  years. 

An  old  locomotive  is  worth  as  scrap 


applied  by  those  who  have  to  do  with  its 
operation.  Even  in  the  days  of  scrap- 
ping, careful  management  guards  against 
wastefulness.  Steel,  brass,  and  iron  are 
taken  off  separately;  everything  usable 
is  saved  out ;  and  frames,  axles,  and  good 
parts  are  set  aside  for  further  use.  What 
is  left  goes  to  the  scrap  bins  and  event- 
ually to  the  foundry  or  the  junk  dealer. 

Generally  speaking,  railroads  prefer  to 
sell  their  old  engines  and  cars,  if  pos- 
sible, and  save  the  expense  of  scrapping, 
which  naturally  is  considerable.  That  is 
why  a  number  of  concerns  do  a  profitable 
business  in  old  rolling-stock,  and  there 
is  a  demand  from  small  railroads  or  self- 
contained  lines  for  engines  and  cars 
which  the  trunk  lines  do  not  think  it 
profitable  to  keep  in  stock. 

In  all  railroad  centers  a  constant 
watchful  warfare  is  waged  against 
thieves,  who,  many  times  in  organized 
gangs,  plan  the  removal  of  all  detachable 
pieces  of  locomotives  or  cars.      These 
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thieves  carry  wrenches  with  them;  and, 
if  great  care  is  not  exercised,  they  will 
steal  brass  and  other  fittings  from  loco- 
motives in  broad  daylight,  where  they 
stand.  The  boldness  of  some  of  these 
attempts  is  remarkable;  and  the  arrests 
and  convictions  which  occur  from  time  to 
time  do  not  suffice  to  deter  these  crim- 


inals, some  of  whom  are  said  to  be  act- 
ually in  the  employ  of  railroad  com- 
panies as  silent  partners  of  those  who 
carry  away  the  spoils. 

The  life  of  a  passenger  locomotive 
may  be  approximated  at  twenty-two 
years ;  of  a  freight  locomotive,  at  fifteen 
years. 


Automatic  Telephony 

Its  Mechanism  Popularly  Described— Its  Advantages  over  Manual  Operation 


By  H.  S.  DURANT 


THE  SPIRIT  of  the  present  age 
is  not  better  shown  forth  than 
by  the  ever-increasing  demand 
which  industry,  pressed  by  the 
keenness  of  competition,  is  making  upon 
genius  for  the  invention  of  labor-saving 
and  time-saving  machinery ;  and  nothing 
pays  higher  tribute  to  the  breadth  of  the 
human  intellect  than  the  character  of  the 
machinery  which  has  been  evolved  as  the 
result  of  this  insistent  call.  Indeed,  we 
are  sliding  rapidly  into  an  automatic  age. 
The  work  that  once  was  done  by  hand, 
then  by  hand-guided  machines,  is  now 
done  by  automatic  devices.  Scarcely  a 
large,  up-to-date  factory  but  has  in  one 
or  more  of  its  departments  a  battery 
of  automatic  machines  busily  engaged  in 
turning  out  such  things  as  screws,  but- 
tons, tin  cans,  cloth,  shoes,  or  a  thou- 
sand other  varieties  of  useful  articles 
from  the  raw  material,  with  surprising 
nicety  and  tremendous  speed,  reducing 
the  cost  of  manufacture  to  a  minimum 
and  widening  the  field  of  sale.  We  have 
wondered  at  the  ingenuity  of  these  ma- 
chines and  marveled  at  their  cleverness, 


but  we  have  looked  upon  their  invention 
and  introduction  as  something  that  was 


Desk  Telephone. 

bound  to  come,  as  only  another  step  in 
the  logical  order  of  things.  We  have 
waited  for  them,  and  have  not,  there- 
fore, been  surprised  at  their  successful 
advent  ^  j 
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AUTOMATIC  TELEPHONE  EXCHANGE.  GRAND  RAPIDS.  MICHIGAN. 


Few  of  US,  however,  as  we  have  stood 
before  a  telephone  box,  wiggling  a  switch 
hook,  or  whirling  the  crank  of  the  hand 
generator,  and  impatiently  waiting  for 
time  and  the  "Hello  girl"  to  bring  us 
our  connections,  have  ever  gone  so  far 
as  to  hope,  or  even  conceive  the  idea, 
that  this  genius  who  had  so  long  presided 
over  the  central  office,  would  ever  be 
unseated  and  her  place  occupied  by 
an  iron  machine  whose  speed  and 
accuracy  would  discount  her  best 
performances ;  and  yet  that  day  is  here. 
The  States  are  already  dotted  with  auto- 
matic telephone  exchanges,  which  are 
giving  service  to  thousands  and  thou- 


sands of  subscribers,  and  with  such  suc- 
cess that  it  is  not  hazarding  anything  to 
predict  that  a  few  years  will  see  the  ab- 
solute divorce  of  the  operator  from  the 
exchange  room— except,  of  course,  for 
long-distance  calls,  for  which  her  serv- 
ices will  probably  always  be  needed. 

Historical  Retrospect 

The  application  of  the  automatic  idea 
to  telephony  is  not  new.  It  is  consider- 
ably more  than  a  decade  since  Strowger, 
an  obscure  Chicago  engineer,  brought  out 
the  first  automatic  telephone.  The 
Strowger  Automatic  Telephone  Company 
and  the  installation  of  a  number  of  small 


AUTOMATIC  TELEPHONE  EXCHANGE.  LINCOLN.  NEBRASKA. 
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exchanges  resulted.  These  exchanges 
were  successful,  not  so  much  in  what 
they  actually  accomplished  in  the  way 
of  improved  service,  as  in  the  promise 
they  gave  of  future  development  in  that 
direction.  The  apparatus  was  crude,  im- 
perfect, and  complex;  but  the  funda- 
mental ideas  involved  were  right  and 
required  only  better  expression. 


is  already  in  operation ;  and  others  will  be 
added  as  occasion  demands,  the  ultimate 
purpose  being  to  handle  the  business  of 
the  entire  city. 

The  Automatic  Mechanism 

A  study  of  the  apparatus  which  has 
made  all  this  possible  will,  no  doubt,  be 
interesting  and  instructive.      The    tele- 


AUTOMATIC  TELEPHONE  EXCHANGE.  DAYTON.  OHIO. 


Ten  years  passed,  ten  years  of  experi- 
ment and  persistent  effort.  Strowger 
died.  The  Automatic  Electric  Company 
was  organized  to  take  over  the  Strowger- 
patents.  Further  experimenting  was  J 
done,  and  greater  capital  expended.  The' 
result  has  been  a  system  from  which  the  ,. 
imperfections  have  been  eliminated,  a  " 
system  which  is  scarcely  more  complex 
than  the  manual  switchboards  now  in 
general  use.  The  limit  of  capacity  is  no 
longer  reached  at  i,ooo  stations.  In  fact, 
the  business  of  the  very  largest  city  can 
be  handled  as  efficiently  and  conveniently 
as  that  of  a  town  which  requires  but  a 
hundred  telephones.  In  Chicago  to-day 
an  automatic  exchange  of  10,000  stations 


phone  itself  resembles,  in  many  particu- 
lars, the  manually  operated  telephones 
with  which  we  are  so  familiar.  It  con- 
sists of  the  usual  transmitter,  receiver, 
bellsy  battery,  and  induction  coil,  adding 
only  a  calling  dial,  a  circular  metal  piece, 
on  the  periphery  of  which  are  ten  finger 
lioles  numbered  1-2-3-4-5-6-7-8-9-0.  A 
stop  is  provided  at  the  lower  of  the  holes 
to  limit  the  distance  which  the  dial  may 
be  made  to  revolve. 

How  a  Call  is  Made 

The  method  of  calling  is  very  simple. 
To  secure  a  number,  say  761,  the  sub- 
scriber first  takes  the  receiver  from  the 
hook;  then,  placing  his  finger  in  hole 
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number  7,  pulls  the  dial  around  to  the 
stop  above  mentioned.  When  released, 
the  dial  is  instantaneously  restored  to  its 
normal  position.  The  subscriber  is  now 
connected  to  a  trunk  line  leading  to  thd 
seventh  group  of  so-called  "connector" 


Wall  Telephone. 
Showing  Method  of  Operating  Dial  and  Making  Call. 

switches,  which  we  may  call  the  "seven 
hundredth"  group.  In  the  same  manner 
he  calls  6  and  i  in  this  group.  Having 
turned  the  number  desired,  he  presses  a 
button  underneath  the  dial,  which  rings 
the  bell  of  the  person  wanted,  and  the 
connection  is  completed.  In  the  event 
that  the  'phone  of  the  subscriber  called 
is  busy  at  the  time  of  the  call,  a  vibratory 
sound  in  the  receiver  of  the  caller  notifies 
him  that  such  is  the  case. 

The  keyboard  or  internal  mechanism 
of  the  telephone,  occupies  a  space  5x3x2 
inches,  and  consists  of  an  impulse-send- 
ing mechanism,  which,  in  response  to  the 
rotations  of  the  dial,  communicates  to  the 
subscriber's  switch  a  number  of  impulses 
corresponding  to  the  number  of  the  hole 
in  which  the  finger  is  placed,  lifting  the 
shaft  which  occupies  the  central  position 
of  the  switch,  up  to  the  proper  row  of 
contacts,  and  bringing  the  "wiping  fing- 
ers" fastened  thereto  into  connection  with 
the  proper  contact  in  that  row. 

It  should  be  understood  that,  when  the 
call  is  made,  no  impulses  are  sent  over 
the  line  on  the  down  movement  of  the 


dial,  but  on  the  return.  This  is  arranged 
for  the  protection  of  the  instrument 
against  careless  or  hasty  subscribers. 
The  return  of  the  dial  is  regulated  by  a 
governor  which  always  insures  proper 
speed; 

The  calling  mechanism  may  be  said 
to  be  perfect.  It  is  simple,  and  works 
with  remarkable  accuracy,  speed,  and 
precision. 

The  Switch 

The  switch,  shown  in  the  accompany- 
ing illustration,  is  a  device  about  13 
inches  in  height,  4>4  inches  in  depth,  and 
4  inches  in  breadth.  The  upper  half  of 
this  device  consists   of  two  relays  and 


f 
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Automatic  Telephone  Switch. 
Front  View. 

three  pairs  of  magnets  mounted  on  a 
solid  cast  metal  base.  These  relays  and 
magnets,  together  with  the  proper 
springs,  wires,  etc.,  operate  a  vertical  rod 
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in  the  center,  in  obedience  to  the  impulses 
sent  from  the  subscriber's  telephone,  and 
bring  the  three  pairs  of  "wiping  fingers" 
attached  thereto  into  connection  with  the 


Automatic  Tklephone  Switch. 
Side  View. 

brass  contacts,  which,  arranged  in  three 
semicircular  banks,  constitute  the  lower 
half  of  the  switch. 

The  upper  of  these  banks,  known  as 
the  "busy  bank"  serves  to  indicate  busy 
lines  in  the  automatic  selection  of  trunks. 
The  lower  two  are  "line  banks,"  to  which 
the  line  wires  connect,  and  over  which 
the  conversation  is  held. 

Two  classes  of  switches  are  employed, 
one  known  as  "selectors,"  of  which  there 
is  one  for  every  telephone  connected  with 
the  exchange,  and  the  other  as  "connect- 
ors," of  which  there  are  ten  for  every 
hundred  selectors  and  which  are  in 
groups  each  capable  of  connecting  one 


hundred  telephones.  The  function  of  the 
selector  is  to  connect  the  calling  tele- 
phone with  the  connector  in  the  proper 
group,  which  in  turn  connects  with  the 
telephone  desired  in  that  group.  This 
is  the  case  in  exchanges  of  one  thousand 
capacity  or  less.  In  larger  exchanges  a 
second  collector  is  employed.  This  is 
an  intermediate  switch,  and  divides  the 
work  of  selection  with  the  first  selector. 

Trunk-Selecting  System 

The  trunking  system  employed  is  very 
much  akin  to  that  now  generally  used 
in  manual  practice  and,  therefore,  needs 
no  description  here.  It  may  be  said,  how- 
ever, that  the  selection  of  trunks  is  auto- 
matically accomplished,  the  "wiping  fin- 
gers" on  the  shaft  of  the  selector  switch 
passing  over  all  busy  contacts  and  stop- 
ping at  the  first  idle  point. 

Accessories 

The  accessorial  equipment  consists  of 
a  52-volt  storage  battery,  which  furnishes 
the  current  for  operating  the  switches ; 
a  cross-connecting  board  or  distributing 
rack,  equipped  with  carbon  lightning  ar- 
resters and  heat  protectors;  a  ringing 
machine  with  "busy  back"  and  "howler" 


y 
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Intkrior  of  Wall  Telrphonb* 

attachment;  charging  machines;  power 
board,  on  which  are  mounted  the  usual 
knife  switches,  circuit-breakers,  volt- 
meters,   ammeters,    etc.,    necessary    for 
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controlling  and  measuring  the  current; 
and  a  **tell-tale"  board. 

This  last  consists  of  a  number  of  8- 
candle-power  lamps  mounted  on  a  marble 
panel,  together  with  a  magneto  bell.  In 
case  of  a  short  circuit  or  "ground"  on 
any  line,  the  bell  rings  and  the  lamp  on 
the  panel  glows.  The  position  of  this 
lamp  instantly  indicates  to  the  attendant 
the  exact  location  of  the  trouble,  and  oft- 
times  enables  him  to  rectify  it  before  the 
subscriber  is  aware  that  there  has  been 
any  trouble. 

The  automatic  switches  are  mounted 
on  steel  shelves,  twenty-five  to  the  shelf, 
each  board  containing  four  shelves  of 
first  selectors,  and  one  shelf  of  connector 
switches.  This  is  the  arrangement  for 
a  system  of  i,ooo  stations.  In  a 
10,000-station  system,  the  board  is 
made  up  of  six  shelves,  four  of 
first  selectors,  one  of  second  selectors, 
and  one  of  connector  switches.  The  floor 
space  occupied  by  such  a  switchboard  is 
II  feet  6  inches  by  12  inches.  The 
switchboard  is  made  of  steel  angles  and 
is  rigidly  braced. 

A  very  important  feature  of  the  auto- 
matic switchboard  is  that  it  can  be  in- 
creased to  any  capacity  by  simply  adding 
new  sections  with  the  desired  number  of 
switches  mounted  thereon,  without  in  any 
way  interfering  with  existing  conditions. 
Ninety-five  per  cent  of  the  electric  con- 
tacts and  connections  are  made  at  the 
factory;  consequently  better  results  are 
secured,  as  well  as  time  and  expense 
saved  in  installation. 

Advantages  of  the  Automatic  System 

1.  A  switchboard  has  no  operators;  and 
thus  one  of  the  large  fixed  charges  incident  to 
manual-exchange  operation  is  eliminated. 

2.  There  being  no  operators,  the  automatic 
exchange  can  be  located  in  less  expensive 
quarters  than  the  manual.  No  reading  or  re- 
tiring rooms  are  needed,  no  lockers,  no  lava- 
tories; and  the  cost  of  fuel  and  lighting  is 
reduced. 

3.  One  switchboard  attendant,  for  testing 
and  keeping  apparatus  in  order  for  1,000  sub- 
scribers, is  all  that  is  needed  in  the  automatic 
practice. 

4.  The  cost  of  maintenance  and  interior 
equipment  is  no  greater,  and  in  large  exchanges 
is  less  than  in  the  manual  exchange. 

5.  The  service  which  the  automatic  system 
gives,  unlike  that  of  the  manual  system,  is  ab- 
solutely secret,  each  subscriber  having  a  "pri- 
vate wire"  on  which  to  transmit  his  communi- 


cation— an  advantage  that  cannot  be  overesti- 
mated by  the  general  business  man,  as  well  as 
by  the  broker,  the  lawyer,  and  the  physician. 

6.  The  subscriber  himself  instantaneously 
connects  with  the  person  he  wishes  to  call; 
and  the  apparatus  is  so  constructed  that  it  is  an 
impossibility  for  another  subscriber  to  "cut 
in"  or  in  any  way  interfere  with  the  line  he  is 
using. 

7.  The  frequent  delays  and  mistakes  which 
the  manual  board  causes  are  entirely  unknown 
to  users  of  automatic  telephones.    The  switches 


Automatic  Telephone  Switch. 
Rear  View. 

do  not  make  errors  nor  gossip;  are  never 
weary  or  sleepy;  are  not  interested  in  sub- 
scribers' affairs;  and  are  not  impudent. 

8.  The  complexity  of  the  automatic  exchange 
does  not  increase  proportionately  to  the  in- 
crease of  size,  as  is  the  case  with  manual  ex- 
changes, where  the  cost  of  giving  service  is 
much  more  per  subscriber  in  large  than  in 
small  exchanges.  The  cost  of  operation  in  the 
automatic  exchange  is  fixed.  An  increase  is 
merely  a  matter  of  adding  new  telephones  and 
switches,  the  cost  of  operation  being  the  same 
per  subscriber. 
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g.  The  automatic  switch  is  thoroughly  cos- 
mopolitan in  its  nature,  no  interpreter  being 
needed  by  the  foreigner  in  a  country  where 
the  automatic  exchange  is  located,  any  person 
being  able  to  secure  the  desired  connection  by 
simple  rotations  of  the  dial. 


10.  The  same  number  of  automatic  switches 
are  always  at  work,  night  and  day. 

11.  Quick  connections,  instantaneous  ac- 
commodations, prompt  answers,  accuracy,  and 
promptness,  with  the  busy  signal  given  when 
subscriber  called  is  busy. 


Life  Under  Water 

A  Night*s  Experience  on  a  Holland  Submarine 


SINCE  the  new  Holland  submarine 
torpedo-boat,  the  Fulton,  spent  a 
comfortable  night  on  the  bottom 
of  Narragansett  Bay,  the  public 
have  felt  that  Jules  Verne  and  his  fabled 
Nautilus  are  a  good  deal  of  a  reality. 

On  the  evening  following  the  speed 
and  fire  tests,  the  Board  of  Inspection 
appointed  by  the  Navy  Department  de- 
cided to  test  the  Fulton  as  to  the  com- 
fort of  the  men  who  had  to  live  in  her. 
It  was  therefore  decided  that  the  boat 
should  spend  the  night  at  the  bottom  of 
the  bay. 

This  was  the  first  test  ever  made  un- 
der naval  supervision,  to  determine 
whether  men  can  live  aboard  a  submarine 
boat  under  water  as  safely  as  on  the 
surface. 

All  the  necessary  preparations  were 
made,  and  at  seventeen  minutes  to  eleven, 
the  Fulton  sank  with  nine  men  aboard. 

One  of  the  features  of  the  crew's  ex- 
perience was  the  distinctness  with  which 
sound  was  conveyed  under  water.  Early 
in  the  morning  the  submerged  crew  were 
awakened  by  what  was  afterwards  ex- 
plained to  be  the  Fall  River  steamer 
touching  at  Newport  on  its  way  from 
New  York.  Although  the  steamer  did 
not  pass  within  a  mile  of  the  submerged 
Fulton,  several  of  the  crew  of  the  sub- 
marine were  awakened  by  her  plowing 
through  the  water. 


Before  retiring  for  the  night,  the  crew 
had  an  excellent  supper.  The  cooking, 
as  well  as  the  lighting,  was  done  by  elec- 
tricity. The  air  reservoirs  were  filled 
to  their  full  capacity  of  40  cubic  feet; 
and  when  the  Fulton  rose  to  the  surface 
in  the  morning,  after  being  under  water 
for  twelve  hours  and  twenty-three  min- 
utes, there  was  hardly  a  perceptible  dif- 


A  Submarine  in  the  Act  of  Submergence  to 
Attack  a  Battleship. 

A  scene  at  the  recent  British  naval  mancBuvers. 

ference  between  the  air  of  the  submerged 
fx)at  and  that  of  the  outside  world. 

A  novel  experience  occurred  during 
the  morning,  before  the  boat  rose  to  the 
surface.  Lieutenant  Nelson  noticed  a 
peculiar  sound,  as  if  the  boat  were  scrap- 
ing the  bottom  of  the  bay.  Gazing 
through  the  glass  of  the  conning  tower, 
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he  was  astonished  to  see  that  the  Fulton 
was  besieged  by  shoals  of  fish,  many  of 
them  four  and  five  feet  long.  The  larger 
of  these  fish  were  equipped  with  bills 
resembling  a  flattened  spoon,  and  it  was 
evidently  the  contact  of  these  bills  rub- 
bing against  the  sides  of  the  vessel  that 


caused  the  very  peculiar  scraping  sound. 
It  is  interesting  to  note  that  the  tests 
of  the  Fulton  have  been  so  successful 
that  the  Board  of  Inspection  and  Survey 
will  recommend  the  expenditure  of 
$850,000  for  submarine  boats  of  this 
type. 


Practical  Circuit  Testing 


By  E.  S.  LINCOLN 

Student.  American  School  of  Corretpondence 


THERE  ARE  TIMES  when  elec- 
tricians are  called  upon  to  locate 
faults  in  bell  and  gas-light  cir- 
cuits, and  will  spend  much  time 
in  trying  to  find  the  trouble.  Every- 
thing will  appear  to  be  in  good  condition ; 
but  the  batteries  do  not  last  long  and 
finally  give  out  entirely. 

The  reason  for  this  nuisance,  nine 
times  out  of  ten,  is  found  in  a  small  leak- 
age of  current,  which  may  be  detected  by 
means  of  a  sensitive  telephone  receiver. 
Of  course  the  leak  cannot  be  located  by 
the  receiver ;  but  if  the  electrician  knows 
that  there  is  a  leak,  he  can  find  out  where 
it  is,  being  careful  to  examine  fixtures, 
piping,  damp  places,  etc.,  where  the  wires 
are  nm. 

Electric  Gas-Lighting  Circuits 

Referring  to  the  sketch  of  the  first  test 
(Fig.  i),  the  receiver  is  connected  to 
the  points  A  and  B ;  then  the  connection 
is  made  as  indicated  in  the  sketch  of  the 
second  test  (Fig.  2)  ;  and  a  comparison 
of  the  two  sounds,  made  in  the  receiver 
at  the  time  of  connection,  is  taken.  This 
comparison  will  give  an  idea  as  to  the 
amount  of  leakage,  if  any  exists.  If  there 


is  no  diflFerence  in  the  two  sounds  a  short 
circuit  is  the  cause;  and  if  no  noise  is 
heard  at  all,  the  circuit  is  in  good  con- 


FiG.  1.    First  Test. 

dition,  provided  that  the  wires  are  not 
broken. 

The  above  tests  and  connections  (Figs. 
I  and  2)  are  for  electric  gas-lighting  cir- 
cuits. All  the  apparatus  shown  in  Fig. 
I  is  not  necessary,  but  is  shown  so  as  to 
locate  the  connection  A,  which  should  be 
made  on  the  burner  wire  after  passing 
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through   all    apparatus,    such   as    spark 
coil,  bell,  etc.     In  Fig.  2,  or  the  second 
test,  the  cut-out,  bell,  etc.,  are  left  out. 
WIRE  TO  BURNERS 


Fig.  2.    Second  Test. 

If  the  spark  coil  is  fitted  with  a  cir- 
cuit-closing attachment,  as  shown  on  the 
left-hand  end  of  the  coil  in  Fig.  i,  it  is 
not  to  be  interfered  with  in  any  way 
when  making  the  tests. 

Where  each  burner  is  connected  to  a 
separate  wire,  as  it  should  be,  the  trouble 
can  easily  be  found  by  testing  each  wire. 
When  the  defective  wire  is  found,  it  is 
cut  out  of  the  circuit  and  the  other  wires 
allowed  to  work  again.  Then  go  to  all 
the  burners  and  find  out  which  one  does 


BATTERY 


QAS  OR  WATER  PIPE 
Fic.  3.    Ground  Test. 

not  work,  and  very  likely  the  trouble  will 
be  found  on  the  burner  or  jet.  After  the 
burner  has  been  fixed,  it  can  be  put  into 
service  again  by  connecting  its  wire  to 
the  circuit  of  the  battery. 

To  make  this  clearer,  refer  to  Fig.  i, 
in  which  C  is  the  terminal  of  the  sepa- 
rate burner  wires.  Now  suppose  that 
the  burner  X  is  short-circuited,  and  that 
the  burner  Y  is  all  right.  The  wires 
from  the  burners  X  and  Y,  which  are 
connected  at  C  to  the  battery  circuit, 
would  be  separated,  and  the  receiver  ter- 
minals connected  to  the  circuit  wire  A 


and  the  burner  wire  X  at  N.  At  the 
time  of  connection  and  disconnection,  a 
click  would  be  heard ;  and,  as  the  wire  is 
defective,  it  is  cut  out  of  the  circuit, 
while  the  other  wire  from  the  burner  Y, 
which  is  not  short-circuited,  is  connected 
to  the  wire  A.  Upon  examining  the 
burners,  it  will  be  found  that  burner  X 
is  out  of  order;  and  when  repaired  its 
wire  N  can  be  connected  to  wire  A  at  C 
again,  and  everything  will  work  all  right. 

Electric  Bell  Circuits 

Fig.  3  shows  a  method  for  detecting 
grounds  in  bell  circuits  or  circuits  where 
the  ground  is  not  used.  If  a  click  is 
heard  in  the  receiver  when  the  connec- 
tion A  B  is  made,  there  is  a  ground  on 
the  wire  A';  and  when  the  connection  is 
made  at  A'  B  and  the  click  is  heard,  the 
wire  A  is  grounded.     The  contact  be- 
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Fig.  4.    Circuit  Test. 

tween  the  gas  pipe  and  the  receiver  ter- 
minal must  be  very  good. 

Fig.  4  simply  shows  the  connection  for 
testing  a  bell  circuit  for  leakage. 

It  very  often  happens  that  an  elec- 
trician is  alone  when  repairing  or  in- 
stalling electric  bells,  and  he  cannot  tell 
whether  the  bell  rings  or  not  when  the 
contact  is  made;  but,  by  using  the  tele- 
phone receiver,  it  is  possible  to  tell  just 
what  the  bell  is  doing  when  the  button  is 
pushed.  Place  the  terminals  of  the  tele- 
phone receiver  on  the  contacts  of  the 
push  button,  and  press  the  button  several 
times.  If  a  buzzing  sound  is  heard  when 
the  contact  is  broken,  the  bell  rings  all 
right,  provided  that  the  hammer  is  prop- 
erly adjusted.  If  no  sound  is  heard  at 
all,  the  circuit  is  broken ;  and  if  only  a 
clicking  noise  is  heard,  the  bell  is  not 
properly  adjusted,  or  the  batteries  are 
not  sufficiently  strong  to  ring  the  bell. 

There  are  a  great  many  other  uses  to 
which  the  telephone  receiver  can  be  put, 
and  one  of  these  instruments  should  be 
in  the  hands  of  every  electrician  engaged 
in  this  class  of  work. 
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View  from  the  east.    In  the  foreground  is  the  Soldiers'  Monument,  in  Queen's  Park,  just  outside  the  University  grounds, 
commemorating  volunteers  who  fell  in  the  Fenian  Raid  of  1866. 


Great  Technical  Schools 

The  University  of  Toronto,  Toronto,  Ontario,  Canada 


By  H.  H.  LANGTON,  B.  A. 

Librarian. 


HE  LEADING  UNIVERSITY 
of  the  Province  of  Ontario,  the 
University  of  Toronto,  is  a  State 
Ur^'  institution,  which,  originally  or- 
ganized in  1843,  has  since  been  remod- 
eled three  times — in  1849,  ^^  1853,  and 
in  1887.  As  early  as  I79i8  an  endowment 
of  Crown  lands  for  higher  education  in 
the  province  had  been  created,  and  in 
1827  a  charter  was  granted  for  the  es- 
tablishment of  a  university ;  but  various 


difficulties  remained  to  be  overcome,  and 
it  was  not  until  1843  that  a  building  had 
been  secured,  professors  installed  in  the 
Faculties  of  Arts,  Medicine,  Law,  and 
Divinity,  and  the  work  of  teaching  be- 
gun. 

King's  College 

Not  the  least  of  the  difficulties  that 
postponed  for  sixteen  years  the  actual 
organization  of  the  University,  had  been 
the    opposition    of    the    Methodist    and 
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Presbyterian  bodies  to  the  charter,  which 
had  been  obtained  through  the  exertions 
of  the  Rev.  Dr.  Strachan,  a  masterful 
divine  of  the  Church  of  England,  and 
which  was  found  to  restrict  to  clergymen 
of  that  Church  the  right  to  occupy  chairs 
in  the  University,  besides  erecting  a  Fac- 
ulty of  Divinity  for  the  exclusive  ad- 
vantage of  the  same  communion.  Be- 
fore the  actual  organization  in  1843  ^^ 
King's  College,  as  the  University  was 


University  of  Toronto 

The  expectations  entertained  by  the 
authors  of  this  renovation  of  the  State 
University  were,  unfortunately,  not  ful- 
filled. The  denominational  colleges 
showed  no  inclination  to  be  absorbed; 
in  fact,  their  number  was  increased  by 
the  foundation  of  a  strictly  Anglican  in- 
stitution— Trinity  College — which  owed 
its  being  to  the  indefatigable  Bishop 
Strachan.    For  four  years  the  new  Uni- 
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then  called,  certain  amendments  to  the 
charter  were  made  in  deference  to  public 
opinion,  abolishing  religious  tests;  but 
the  control  of  the  institution  still  re- 
mained in  the  hands  of  Doctor  (now 
Bishop)  Strachan  and  his  friends,  and 
for  six  years  it  was  conducted  under 
Church  of  England  auspices.  Meanwhile 
the  Methodist  and  Presbyterian  bodies 
had  established  rival  collegiate  institu- 
tions of  their  own,  while  not  ceasing  to 
agitate  politically  against  the  sectarian 
character  of  the  State  University.  In 
1849  their  agitation  bore  fruit.  The 
Faculty  of  Divinity  was  abolished,  a 
larger  measure  of  public  control  was  in- 
stituted, and  provision  was  made  for  the 
affiliation  of  denominational  colleges.  At 
the  same  time  the  name  was  changed  to 
that  which  has  ever  since  been  retained 
— ^the  University  of  Toronto. 


versity  of  Toronto  waited  for  the  in- 
gathering of  the  denominational  colleges. 
In  1853,  however,  in  default  of  any 
movement  in  that  direction — ^and,  indeed, 
in  consequence  of  the  continued  opposi- 
tion and  hostility  of  these  colleges  and 
the  denominations  which  supported  them 
— the  Legislature  saw  fit  to  change  its 
constitution  again.  The  time  was  not 
yet  ripe  for  a  comprehensive  system  of 
higher  education  under  State  control  and 
with  State  assistance.  The  Faculty  of 
Medicine  was  regarded  as  an  unfair  in- 
vasion by  the  Government  of  the  field 
of  private  enterprise  in  favor  of  a 
single  profession,  and  it  was  decided  to 
abandon  the  teaching  of  medicine  to 
proprietary  schools.  The  Faculty  of  Law 
also  was  dropped ;  and  the  Faculty  of 
Arts,  the  only  one  remaining  of  the  orig- 
inal four  under  the  charter  of  1827,  was 
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reconstituted  as  University  College,  a 
teaching  institution,  while  the  University 
Itself  became  a  mere  examining  and  de- 
gree-conferring corporation  like  the  first 
University  of  London. 

University  College 

For  more  than  thirty  years  the  require- 
ments of  the  Province  were  sufficiently 
met  by  the  provincial  institution  with  its 
single  Faculty,  and  by  the  rival  denomi- 
national colleges  and  private  institutions. 
But  the  rapid  advances  of  education  in 
science  imported  a  new  factor  into  the 
situation.  The  University  of  Toronto 
and  its  teaching  Faculty,  University  Col- 
lege, gradually  introduced  into  ordinary 
undergraduate  courses  practical  labora- 
tory instruction  in  biology  and  physics, 
and  increased  the  facilities   for  experi- 


departments  of  instruction  in  Arts  were 
divided,  speaking  roughly,  into  **literary" 
and  "scientific."  The  former  were  as- 
signed concurrently  to  University  Col- 
lege and  to  such  denominational  institu- 
tions as  should  enter  into  the  federation. 
The  scientific  departments  were  the  por- 
tion of  a  newly  created  Faculty  of  Arts 
in  the  University,  instruction  in  these 
subjects  being  common  to  students  of  all 
the  colleges,  including  University  Col- 
lege. Teaching  Faculties  of  Medicine 
and  Law  in  the  University  were  also  re- 
established. The  results  of  this  arrange- 
ment have  fully  justified  the  change. 
Victoria  College,  the  Methodist  institu- 
tion, and  Trinity  College,  that  of  the 
Church  of  England  body,  have  cast  in 
their  lot  with  the  University  of  Toronto, 
thus  constituting,  with  University  Col- 
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mental  work  in  chemistry  and  miner- 
alogy. The  cost  of  maintaining  these 
departments  threatened  to  exceed  the  re- 
sources of  the  institution,  and  the  grow- 
ing expense  of  teaching  the  scientific  sub- 
jects pressed  even  more  severely  upon 
its  rivals.  A  federation  of  universities 
in  the  Province — which  had  been  more  or 
less  a  dream  for  nearly  forty  years — 
became  a  practical  question.  One  of  the 
denominational  colleges  was  now  ready 
to  amalgamate  with  the  State  institution, 
and  the  others  were  considering  a  similar 
renunciation  of  their  university  privi- 
leges. In  1887  the  University  was  again 
reorganized  to  suit  the  new  conditions  of 
higher  education  in  the  Province.    The 


lege,  a  group  of  colleges  engaged  in 
friendly  rivalry  in  the  teaching  of  the 
literary  subjects  of  an  Arts  course.  The 
new  Faculty  of  Arts  of  the  University, 
composed  of  the  scientific  departments, 
has  received  great  accession  of  strength, 
both  from  the  attendance  of  students 
formerly  educated  entirely  by  the  de- 
nominational colleges,  and  also  from 
the  establishment  of  the  sister  Faculty 
of  Medicine.  The  teaching  in  Medicine 
has  been  deepened  and  broadened  by 
basing  professional  training  upon  a  more 
intimate  acquaintance  with  the  sciences 
of  biology  and  chemistry  than  had  been 
possible  in  the  days  of  proprietary 
schools.      A  later  addition  to  the  Uni- 
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versity  was  the  Faculty  of  Applied 
Science,  which  will  presently  be  de- 
scribed in  detail.  The  original  endow- 
ment of  the  University  proving  insuffi- 
cient, liberal  additions  have  been  made 
in  recent  years  by  the  provincial  Govern- 
ment, both  in  the  form  of  grants  of 
money  and  lands  and  by  the  erection  out 
of  public  funds  of  new  buildings. 

The  great  expansion  of  the  University 
of  Toronto  in  the  period  since  the  federa- 
tion movement  began,  can  perhaps  be 
best  appreciated  by  a  statistical  com- 
parison : 

In  1885  a  single  building  contained  the  Con- 
vocation Hall,  the  Library,  the  Natural  History 
museums,  besides  all  the  lecture  rooms,  labor- 


colleges — Victoria,  Trinity.  In  1885  there  were 
366  students  in  Arts  attending  lectures.  In 
1904  there  are  1,012  students  in  Arts,  721  in 
Medicine,  402  in  Applied  Science. 


The  Scientific  Courses 

The  scientific  instruction  in  the  Uni- 
versity of  Toronto  is  conducted  in  the 
main  University  building,  where  the 
Physical  Laboratories  are  at  present  sit- 
uated; in  the  Medical  building;  in  the 
Chemical  building;  in  the  Biological 
building;  and  in  the  School  of  Practical 
Science,  which  is  devoted  mainly  to  En- 
gineering. The  Mining  building,  now 
approaching  completion,  will  also  house 


BIRD'S-EYE  VIEW  FROM  TOWER  OF  MAIN  UNIVERSITY  BUILDING. 

Looking  Southeast,  showing  Library.  Medical  Building,  and  School  of  Practical  Science,  from  left 

to  right  across  the  Campus. 


atories,  offices  and  private  rooms  of  the  staff, 
except  that  the  Chemical  Laboratory  and 
lecture  room  and  the  Biological  and 
Mineralogical  Laboratories  were  temporarily 
accommodated  in  the  School  of  Practical 
Science,  a  provincial  institution  in  which  the 
University  College  professors  also  gave  in- 
struction. In  1904  the  old  University  building 
has  been  enlarged,  and  there  are  new  separate 
buildings  for  Chemistry,  for  Biology  (includ- 
ing the  Biological  Museum),  and  for  the  Li- 
brary. A  building  for  Geology,  Mineralogy,  and 
Mining  Engineering  is  in  course  of  erection; 
a  Convocation  Hall  is  begun ;  plans  for  a 
Physics  building  are  in  preparation ;  a  Medical 
building  and  an  Applied  Science  building, 
representing  two  new  Faculties,  also  form  now 
a  part  of  the  University.  Again,  in  1885,  the 
staff  of  teachers  in  Arts  subjects  was  fifteen 
in  number.  In  1904  they  number  seventy- 
three,  without  reckoning  those  in  the  federated 


the  Mineralogical  and  Geological  Depart- 
ments and  that  of  Applied  and  Elec- 
tro-Chemistry.  The  regular  honor 
courses  in  Physics,  Chemistry,  Geology 
and  Mineralogy,  and  Biology,  lead  to  the 
degree  of  Bachelor  of  Arts,  and  extend 
over  the  usual  period  of  four  years,  in 
each  of  which  practical  work  in  the  lab- 
oratories is  prescribed.  Other  subjects 
of  a  general  education  are  required  in 
every  year;  and  special  importance  is 
attached  to  facility  in  reading  French  and 
Gemian,  on  account  of  the  necessity  for 
a  knowledge  of  these  languages  on  the 
part  of  anyone  who  intends  to  follow  the 
progress  of  scientific  research.  After 
graduation  in  Arts,  students  who  have 
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successfully  pursued  an  honor  course  in 
any  of  the  above  sciences  may  enter  upon 
a  further  two  years'  course  of  original 
investigation,  which  leads  to  the  degree 
of  Doctor  of  Philosophy. 

Department  of  Physics 

The  Physical  Department  at  present, 
as  already  mentioned,  occupies  one  wing 
of  the  main  University  building ;  but  the 
accommodation  there  is  proving  insuffi- 
cient, and  steps  have  been  taken  for  .the 
erection  of  a  separate  building,  exclu- 
sively for  Physics,  which,  it  is  expected, 


work,  and  to  study  the  methods  of  re- 
search and  the  successive  steps  of  scien- 
tific discovery  as  recorded  in  the  English, 
American,  and  foreign  journals  of  physi- 
cal science.  If  he  displays  special  apti- 
tude, he  is  set  to  work  at  some  new  in- 
vestigation. There  are  a  series  of  ele- 
mentary laboratories  for  students  of  the 
lower  years,  and  special  laboratories  in 
heat,  acoustics,  optics,  and  electricity,  be- 
sides a  well-equipped  workshop  in  charge 
of  a  mechanician,  where  most  of  the  ap- 
paratus needed  for  research  can  be  con- 
structed.    All  necessary  instruments  for 


CHEMICAL  BUILDING. 


will  soon  be  commenced  by  the  authority 
of  the  provincial  Government.  In  the 
honor  course  in  Physics,  leading  to  a 
B.  A.  degree,  the  laboratory  instruction 
of  the  first  two  years  covers  all  the  work 
of  a  general  course  in  physics.  In  the 
third  year,  special  subjects  for  experi- 
ments are  taken  up;  and  students  are 
given  practice  in  the  use  of  laboratory 
instruments,  photography,  lathe  work, 
glass  blowing,  soldering,  silvering,  and 
other  means  of  making  and  repairing 
apparatus.  In  his  fourth  year  the  student 
is  now  sufficiently  familiar  with  the  use 
of  all  the  instruments  and  appliances  to 
be  capable  of  entering  upon  some  piece 
of  research.  He  is  encouraged  to  spend 
as  much  time  as  possible  in  laboratory 


experiments  and  original  work  are  in  the 
laboratories,  the  collection  of  acoustical 
instruments  being  especially  complete, 
including,  as  it  does,  all  the  best  instru- 
ments manufactured  by  Dr.  Koenig. 

Department  of  Chemistry 

The  Chemical  Department  has  occu- 
pied its  own  building  since  1895.  In  it 
all  branches  of  the  science  except  applied 
chemistry  are  taught,  and  about  400  stu- 
dents are  engaged  in  laboratory  work. 
The  larger  of  its  two  lecture  rooms  will 
accommodate  300  students,  and  the  labo- 
ratories contain  upwards  of  200  working 
places.  There  are  separate  laboratories 
for  qualitative  analysis,  quantitative  an- 
alysis,   organic    preparations,    physical 
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chemistry,  gas  analysis,  combustion  and 
furnace  operations,  besides  a  number  of 
special  private  laboratories  for  original 
investigation.  The  Laboratory  of  Phy- 
sical Chemistry  is  one  of  the  six  largest 
on  the  continent  of  America.  Original 
papers  to  the  number  of  sixteen,  by  mem- 
bers of  the  staff  and  students  engaged 
in  research,  were  published  during  the 
year  1903. 

Department  of  Biology 

The  Biological  Department  was  the 
first  of  the  departments  of  science  to  ob- 
tain accommodation  in  a  separate  build- 
ing with  all  the  modern  equipment  of 
laboratories  and  appliances  for  experi- 
mental work.  The  building  dates  from 
1889.  The  central  portion  is  occupied 
by  a  Museum  consisting  of  four  large 
rooms,  seventy-five  feet  in  length.  Three 
of  these  rooms  are  assigned  to  Animal 
Biology ;  while  the  fourth,  which  will  be 
arranged  for  the  illustration  of  Vegetable 
Biology,  is  temporarily  occupied  by  the 
mineralogical  collections.  Of  the  two 
wings  of  the  Biological  building,  one  is 
devoted  to  anatomical  work  in  connection 
with  the  instruction  in  the  Faculty  of 
Medicine;  the  other  contains  the  rooms 
and  laboratories  of  the  Biological  De- 
partment proper.  There  are  lecture 
rooms,  the  largest  capable  of  accommo- 


dating 250  students ;  elementary  labora- 
tories; advanced  laboratories,  for  third 
year  and  fourth  year  students,  for  vege- 
table physiology  and  bacteriology;  a 
library  of  the  principal  biological  periodi- 
cals ;  a  photographic  room ;  a  drafting 
room,  for  preparation  of  diagrams;  hot- 
houses, for  use  in  connection  with  practi- 
cal courses  in  botany ;  an  aquarium ;  and 
rooms  for  the  preparation  of  museum 
specimens.  The  laboratories  of  animal 
physiology,  six  in  number,  are  contained 
in  the  Medical  building. 
Department  of  Mineralogy  and  Geology 

The  Mineralogical  Department  is  at 
present  occupying  temporary  quarters  in 
the  Biological  building  and  School  of 
Practical  Science.  In  the  new  Mining 
building  it  will  receive  ample  accommo- 
dation, laboratories  being  provided  cap- 
able of  accommodating  too  students 
working  at  one  time,  besides  special 
rooms  for  research  work. 

School  of  Practical  Science 

The  School  of  Practical  Science,  which 
contains  the  laboratories  and  appliances 
for  the  teaching  of  Engineering  in  all 
its  branches  and  of  Analytical  and  Ap- 
l)lied  Chemistry,  was  originally  an  inde- 
pendent institution,  founded  in  1877.  It 
was  affiliated  with  the  University  of 
Toronto  in  1889,  and  in  1900  the  whole 
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staff  was  constituted  the  Faculty  of  Ap- 
plied Science  and  Engineering  of  the 
University.  At  the  same  time  provision 
was  made  for  the  extension  of  the  new 
Faculty  by  the  erection  of  a  new  building 
to  accommodate  the  instruction  in  Ap- 
plied Chemistry,  Metallurgy,  Assaying, 
Mineralogy,  Geology,  and  Mining.  When 
the  new  building  is  completed,  the  pres- 
ent one  will  be  entirely  given  over  to 
the  Engineering  Departments  and  to 
Architecture. 

There  are  six  regular  departments  of 
instruction  in  the  School:  i.  Civil  En- 
gineering; 2.  Mining  Engineering;  3. 
Mechanical  and  Electrical  Engineering 
(subdivided  into  two  graduating  depart- 
ments in  the  third  year) ;  4.  Architecture ; 
5.  Analytical  and  Applied  Chemistry ;  6. 
Chemical  Engineering. 

In  two  respects  the  course  of  study  is 
different  from  that  in  vogue  at  most  tech- 
nical schools:  thereare  no  culture  subjects 
and  there  is  no  shop  work.  The  student 
seeking  admission  must  have  already 
passed  the  University  Matriculation  in 
Arts  or  an  equivalent  examination,  and 
no  further  attempt  is  made  to  add  to  his 
stock  of  general  information.  He  be- 
comes at  once  a  professional  student. 
Shop  work  is  also  omitted  from  the 
course  in  Engineering  subjects,  since  it 
is  considered  that  the  practical  lessons 
to  be  learned  in  shops  are  more  effect- 
ively learned  in  commercial  works  than 


in  a  school  of  applied  science.  More- 
over, shop  work  is  held  to  be  an  inter- 
ruption to  the  real  educational  work, 
which  is  to  give  a  thorough  knowledge 
of  scientific  principles  underlying  the 
practice  in  the  professions,  together  with 
such  laboratory  and  experimental  prac- 
tice as  is  essential  for  the  proper  under- 
standing of  those  principles.  By  leav- 
ing out  culture  subjects  and  shop  work, 
is  has  been  found  possible  to  give  stu- 
dents a  complete  education  on  the  scien- 
tific side  of  their  future  professions  in 
three  years,  at  the  end  of  which  time  the 
ordinary  course  of  study  is  complete  and 
a  diploma  is  issued,  which  is  recognized 
throughout  the  country  as  a  qualification 
for  professional  employment.  In  the  De- 
partment of  Mechanical  and  Electrical 
Engineering,  however,  the  diploma  is 
withheld  until  certificates  of  twelve 
months'  work  in  manufacturing  shops 
are  produced.  The  shop  work  thus  re- 
quired of  students  in  these  branches  of 
engineering  is  entirely  outside  the  School 
course  of  instruction;  it  may  be  done 
during  vacations,  or  postponed  until  the 
full  three  years  of  lectures  and  examina- 
tions have  been  completed.  Vacation 
work  is  required  of  all  students.  It  takes 
the  form  of  a  thesis  on  some  practical 
subject  to  be  selected  from  several  pre- 
scribeds  and  of  notes  on  construction, 
which  must  exceed  a  certain  minimum 
quantity. 
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The  University  degree  of  Bachelor  of 
Applied  Science  is  conferred  only  after 
a  fourth  or  postgraduate  year  of  study 
in  the  School.  In  contradistinction  to 
the  work  of  the  regular  three  years' 
course,  which  covers  the  whole  field  of 
scientific  training  applicable  to  each  de- 
partment of  Engineering  or  Applied 
Chemistry,  the  fourth  year  is  one  of 
specialization.     Not  more  than  three  sub- 


to  the  examination  for  the  degree  of 
Bachelor  of  Applied  Science,  which  was 
confined  to  the  mathematical  and  scien- 
tific side.  The  examiners  for  the  de- 
grees in  Engineering  are  professional 
men. 

The  Engineering  Laboratories  are 
equipped  with  the  best  available  machines 
for  experimental  purposes.  The  Steam 
Engine  Laboratory  contains  a  Babcock 


SCHOOL  OF  PRACTICAL  SCIENCE. 


jects  may  be  taken  up,  and  in  these  great 
stress  is  laid  upon  experimental  investi- 
gation. The  student  is  expected  to  spend 
the  greater  part  of  his  time  in  the  labo- 
ratory, and  the  hours  for  advanced  theo- 
retical instruction  are  arranged  so  as  to 
leave  uninterrupted  periods  for  lengthy 
experimental  processes. 

Higher  degrees  in  the  four  branches 
of  Engineering — Civil,  Mechanical,  Elec- 
trical, and  Mining — are  also  conferred 
by  the  University;  but  these  are  strictly 
professional  honors,  no  candidate  being 
eligible  who  has  not  served  at  his  profes- 
sion for  three  years  since  obtaining  the 
degree  of  Bachelor  of  Applied  Science. 
The  examination  is  limited  wholly  to  the 
professional  side  of  engineering  work  in 
the  branch  selected,  in  contradistinction 


&  Wilcox  52-H.  P.  boiler;  a  Harrison- 
Wharton  12-H.  P.  boiler;  a  50-H.  P. 
Brown  engine,  specially  constructed 
for  experimental  investigations,  steam 
jacketed,  and  with  three  alternative  ex- 
hausts— ^to  the  open  air,  to  a  jet  con- 
denser, and  to  a  Wheeler  surface  con- 
denser. There  are  also  a  Blake  circulat- 
ing pump,  a  Knowles  feed  pump,  a  Blake 
feed  pump,  and  the  usual  measuring  in- 
struments. 

In  the  Hydraulic  Laboratory  there  are 
two  large  steel  tanks  arranged  for  ex- 
perimental study  of  the  flow  of  water 
through  orifices  and  over  weirs;  the 
water  is  supplied  by  a  three-throw  pump 
with  double-acting  cylinders,  having  a 
capacity  of  500,000  gallons  per  24  hours. 
There  are  also  various  turbines,  two  cen- 
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trifugal  pumps,  a  Venturi  meter,  and 
other  apparatus  for  measuring  discharge 
and  frictional  losses. 

The  Strength  of  Materials  Laboratory 
contains  an  Emery  50-ton  machine  and  a 
Riehle  lOO-ton  machine  for  making  tests 
in  tension,  compression,  shearing,  and 
cross-breaking.  The  latter  will  take  in 
posts  twelve  feet  long  and  beams 
eighteen  feet  long.  There  are  also  a 
Riehle  lo-ton  universal  testing  machine ; 
an  Olson  torsion  machine,  capable  of 
twisting  shafts  sixteen  feet  in  length  and 
two  inches  in  diameter;  a  Riehle  trans- 
verse testing  machine ;  a*  Riehle  abrasion 
machine;  and  various  types  of  exten- 
someters  and  micrometers. 


lites   and    other   necessary   field    instru- 
ments. 

The  Electrical  Laboratories  are  sup- 
plied with  power  by  means  of  a  20-kilo- 
watt  Edison  motor,  which  drives  several 
continuous  -  current  dynamos,  series-, 
shunt-,  and  compound-wound,  bipolar 
and  multipolar,  a  Westinghouse  experi- 
mental alternator,  and  a  rotary  converter 
when  used  as  a  polyphase  dynamo. 
There  are  also  a  Crocker- Wheeler  direct- 
current  motor  and  a  6-H.  P.  Edison  mo- 
tor, used  in  the  mill-room  but  available 
for  testing,  besides  fan  motors.  Of  al- 
ternating-current motors,  there  are  a 
three-phase  and  two  single-phase  induc- 
tion motors ;  a  special  experimental  poly- 
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The  Cement-Testing  Laboratory  is 
fitted  with  the  usual  moulds  and  gravi- 
meters ;  and  contains  also  a  Riehle  2,000- 
pound  machine  for  either  tension  or 
compression,  another  smaller  Riehle  ma- 
chine for  tension  only,  and  an  extra  large 
Faija's  hot  bath  apparatus.  In  the 
Metrological  Laboratory  there  are  100- 
foot  and  66-foot  standards  of  length,  a 
lo-foot  Rogers  comparator  with  grad- 
uating attachment,  a  Kater's  pendulum 
with  vacuum  chamber,  a  Howard  as- 
tronomical clock  and  electro-chrono- 
graph, a  sidereal  chronometer,  theodo- 


phase  induction  motor  of  7>^  H.  P.,  in 
which  the  rotor  terminals  are  all  separ- 
ately accessible;  and  a  constant-current 
transformer  with  a  series  of  six  arc 
lamps.  The  galvanometer  room  has  ten 
masonry  piers  to  Support  instruments 
in  such  a  way  as  to  be  free  from  vibra- 
tion. In  the  Laboratory  for  Advanced 
Work  there  is  a  Kelvin  balance  and  its 
rheostat,  and  an  enclosure  for  experi- 
ments with  high  voltages.  A  first-rate 
collection  of  instruments,  too  numerous 
to  particularize  here,  is  one  of  the  feat- 
ures  of  the  laborator^^egu^n^^^^ 
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The  Laboratories  of  Applied  Chem- 
istry and  Assaying,  as  well  as  the  mill- 
room,  will,  in  the  course  of  a  year,  be 
removed  to  the  new  building  now  ap- 
proaching completion.  In  their  present 
quarters  they  contain  all  the  necessary 
equipment,  but  the  space  accommodation 
is  limited.  The  present  mill-room  con- 
tains a  plant  by  which  a  complete  mill 
test  can  be  made  of  more  than  a  ton  of 
ordinary  mill  ore,  the  machinery  being 


all  of  the  same  construction  as  that  em- 
ployed in  the  best  large  mills.  There  are 
also  leaching  vats  for  treating  ores  by 
the  cyanide  process,  and  a  chlorination 
barrel.  It  is  too  soon  to  describe  the 
improved  equipment  that  the  Mining  De- 
partment will  have  in  the  new  building, 
but  no  doubt  it  will  be  worthy  of  the 
edifice  in  which  it  is  housed  and  of  the 
University  in  whose  youngest  Faculty  it 
will    form    a    most    important    branch. 


Largest  Graving  Dock  in  the  World 

A  Description  of  the  Immense  Ne^w  Dry  Dock  at  Southampton,  England, 
No^w  Building  for  the  London  t>>  South^western  Raili^ay 


By  WINTHROP  PACKARJ) 


THE  NEW  GRAVING  DOCK 
now  being  constructed  for  the 
London  &  Southwestern  Railway 
Company  at  Southampton  will 
be  the  largest  of  six  dry  docks  belonging 
to  the  company,  all  of  which  are  in  con- 
stant use.  About  eight  years  ago  a  some- 
what smaller  dock — ^but  then  the  largest 
in  the  world — was  opened  by  His  Majesty 
the  King  (then  Prince  of  Wales).  Since 
that  time  the  size  and  number  of  vessels 
frequenting  the  port  of  Southampton 
have  been  steadily  increasing,  and  it  has 
become  necessary  to  provide  more  dry- 
dock  accommodation  for  vessels  of  the 
largest  class.  Accordingly,  towards  the 
end  of  1899,  the  directors  of  the  railway 
company  instructed  their  consulting  en- 
gineer, Mr.  W.  R.  Galbraith,  M.  Inst. 
C.  E.,  to  prepare  designs  for  the  present 
work,  the  contract  for  which  was  let  to 
Messrs.  John  Aird  &  Company  early  in 
1901. 

The  dock  will  be  approached  by  vessels 
directly  from  the  estuary  of  the  River 
Test,  which  forms  one  boundary  of  the 


company's  estate.  The  river  channel  has 
been  deepened  by  dredging  to  30  feet 
below  L.  W.  O.  S.  T.,  thus  forming  an 
ample  approach.  The  dock  itself  will 
be  860  feet  long  (clear  inside  gates),  with 


S.  S.  "Philadelphia"  in  Prince  of  Wales  Dry  Dock, 

SOUTHAUPTON,    HAVING   HeR  DoTTOM   PAINTBD. 

provision  for  extension  if  necessary;  90 
feet  wide  at  entrance,  with  the  same  bot- 
tom width  inside;  and  125  feet  wide  at 
cope  level.  The  whole  depth  from  cope 
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PRINCE  OF  WALES  DRY  DOCK,  SOUTHAMPTON.  ENGLAND. 
One  of  the  Largest  Graving  Docks  in  the  World. 


to  floor  will  be  43  feet,  giving  a  flotation 
depth  over  keel-blocks  of  from  29  feet 
6  inches,  neap  tides,  to  33  feet,  spring 
tides,  at  high  water. 

It  is  built  almost  entirely  of  Portland 
cement  concrete,  the  floor,  altars,  and 
walls  being  faced  with  this  material.  The 
cement  is  supplied  from  the  Thames  and 
Medway  districts,  and  an  excellent  gravel 
is  dredged  from  Southampton  Water, 
quite  near  the  works.  The  bulk  of  the 
concrete  is  mixed  in  the  proportion  of 
8  parts  to  i,  the  facing  to  walls  and  floor, 
together  with  the  culvert  linings,  being 
somewhat  stronger,  generally  4  to  i.  A 
skin  of  4  to  I  concrete  is  also  laid  on 
the  under  side  of  the  floor,  and  carried  up 
the  back  of  the  walls,  so  as  to  prevent 
any  water  which  may  accumulate  there 
from  soaking  through  the  more  porous 
concrete  into  the  dock.  This  4  to  i  con- 
crete is  made  with  special  care,  the  large 
stones  in  the  gravel  being  reduced  in  a 
steam  crusher. 

The  hollow  quoins  and  cill  quoins 
against  which  the  dock  gates  close,  are  of 
granite  from  the  Shap  Quarries  in  West- 


moreland.    The  steps  and  timber  slides 
are  also  faced  with  this  stone. 

The  walls  are  22^/2  feet  thick  at  the 
base,  diminishing  to  3  feet  at  the  coping 
level.  The  floor  is  flat  on  its  upper  sur- 
face, but  is  so  constructed  on  its  under 


Work  Going  on  in  New  Graving  Dock  at  Southampton 

side  that  it  is  no  less  than  16  feet  thick  at 
the  center  of  the  dock.     Such  a  massive 
floor  might  at  first  sight  seem  unneces- 
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A  GLIMPSE  OF  THE  WATER-FRONT  AT  SOUTHAMPTON. 
View  showing  Empress  Dock,  and  S.  S.  ST.  PAUL  in  her  berth. 


sary,  seeing  that  it  rests  on  solid  ground ; 
but  it  must  be  borne  in  mind  that,  besides 
supporting  the  weight  of  a  vessel,  the 
floor  has  to  be  strong  enough  to  shut  out 
the  undergroimd  water,  which  is  every- 


where struggling  to  force  its  way  into 
the  dock,  under  enonnous  pressure. 

The  altars,  seven  in  number,  are  all 
grouped  near  the  top.  They  are  2  feet  6 
inches   wide,  and  only  2   feet  9  inches 


END  VIEW  OF  NEW  GRAVING  DOCK.  SOUTHAMPTON. 
View  taken  during  progress  of  construction. 
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high,  being  thus  very  safe  and  convenient 
to  work  on.  Access  to  the  floor  is  given 
by  eight  flights  of  steps,  and  four  sHdes 
for  timbers  are  provided. 

The  entrance  gates  are  being  construct- 
ed by  Messrs.  Head,  VVrightson  &  Com- 
pany, of  Teesdale.  They  are  built  of 
steel  with  greenheart  meeting  faces,  and 
weigh  some  250  tons  per  leaf.  They  will 
be  opened  and  closed  by  direct-acting 
hydraulic  rams — a  somewhat  novel  prin- 
ciple. The  rams  are  being  made  by 
Messrs.  Armstrong,  of  Newcastle. 

For  emptying  the  dock,  the  water  will 
fall  into  six  large  pits  near  the  entrance. 
From  these,  three  tunnels  will  lead  it  to 
the  pump  wells,  which  are  placed  behind 
the  eastern  wall  and  at  a  level  of  10  feet 
below  the  dock  floor.  Over  these  an 
engine  house  is  being  built,  to  contain 
two  48-inch  centrifugal  pumps,  made  by 
Messrs.  Gwynne,  of  Hammersmith.   The 


Cement  Mixer  at  Work. 

pumps  will  be  driven  by  direct-acting 
vertical  steam  engines,  steam  being  sup- 
plied from  a  battery  of  seven  boilers,  of 
the  locomotive  type,  in  an  adjoining 
building.  This  plant  is  designed  to 
empty  the  dock  in  2J/2  hours  if  required. 

The  dock  will  be  fitted  with  every  mod- 
ern appliance  for  convenient  working. 
Notably,  a  traveling  electric  crane  is 
being  built  for  it  by  Messrs  Stothert  & 
Pitt,  of  Bath,  to  lift  no  less  than  50  tons 
at  80-foot  radius. 

Two  years  ago  the  site  of  the  docks 
was  nothing  but  a  mudland,  covered  by 


the  river  water  at  every  high  tide.  The 
first  thing  needed  was  to  reclaim  the 
land;  and  this  was  done  by  tipping  a 
horseshoe  bank  of  chalk  around  the  site. 
This  bank  was  covered  with  clay  to  make 
it  water-tight,  and  pitched  with  stone  to 
strengthen  it.     From  the  enclosure  thus 


S.  S.  "Oceanic"  in  Liverpool's  Largest  Graving 
Dock. 

formed,  the  water  was  thrown  out  by  two 
pumps,  which  still  work  day  and  night 
to  keep  the  works  dry  and  safe.  Exca- 
vation by  hand  and  by  "steam  navvy"  was 
next  on  the  programme;  and  this  was 
carried  down  as  low  as  seemed  safe. 
Heavily  timbered  trenches  were  then 
sunk  along  each  side  of  the  dock,  and  in 
these  the  massive  concrete  walls  were 
built.  It  now  remained  only  to  excavate 
between  the  walls  and  build  the  huge 
dock  floor.  This  work  is  being  rapidly 
pushed  forward  to  completion,  piece  by 
piece. 

The  chief  engineer  is  Mr.  W.  R.  Gal- 
braith,  M.  Inst.  C.  E. ;  and  the  resident 
engineer  is  Mr.  F.  E.  Wentworth-Sheilds, 
Assoc.  M.  Inst.  C.  E.  The  contractors, 
Messrs.  John  Aird  &  Company,  are  rep- 
resented at  Southampton  by  Kir.  J.  W. 
Landrey. 
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C  Economy  is  half  the  struggle. 

C  One  does  not  have  to  wait  to  be  fleeced  to 
prove  that  he  is  not  a  wolf. 

C  The  less  we  speak  of  our  personal  virtues, 
the  more  conspicuous  they  appear. 

C  A  happy,  smiling,  cheery  face  pays  much 
of  the  fare  in  the  journey  of  life. 

C  Many  a  man  would  be  rich  if  he  did  not 
try  so  hard  to  appear  to  be. 

C  The  value  of  a  man's  principles  depends  on 
what  it  costs  him  to  cash  them  in  practice. 

C  It's  a  good  deal  easier  to  sit  up  straight  in 
church  than  it  is  to  walk  upright  in  the  world. 

C  The  editor  would  sometimes  like  to  be  a 
barber.  He  might  then  get  in  all  the  cuts 
he  wanted. 

C.  There  is  a  great  deal  of  broken  English 
in  this  country  to-day.  The  "ten  command- 
ments" are  referred  to  particularly. 

C  Take'  a  lesson  from  this :  It  is  the  steady- 
gaited  horse  that  covers  the  greatest  number 
of  miles  in  a  day  with  the  least  effort. 

(IStf) 


C  A  little  smile  to-day  may  be  worth  the  most 
eloquent  funeral  sermon  to-morrow. 

C  There  are  always  two  sides  to  an  argu- 
ment, but  either  side  is  much  less  than  half 
of  it. 

C  n  people  would  make  more  of  their  own 
business,  and  quit  minding  that  which  is  none 
of  their  business,  their  own  business  would  be 
more  prosperous. 


TKe  Forestry  Move« 
ment 

HTHAT  trees  make  the  weather,  is  a 
^  scientific  truth  impressed  upon  us 
each  year  by  the  alternating  procession 
of  disastrous  freshets  and  parching 
drouth  to  which  large  areas  of  our  plains 
and  river  valleys  are  exposed  with  peri- 
odic regularity.  Now  and  then  a  rail- 
road wreck,  like  that  of  the  World's  Fair 
flyer  in  Colorado,  caused  by  the  sudden 
rising  of  a  mountain  torrent,  tolls  its 
note  of  warning ;  but  the  lesson  is  as  soon 
forgotten. 

Mr.  Alitcheirs  article  opening  this 
number,  not  only  reveals  the  folly  and 
danger  of  recklessly  throwing  aside  the 
protective  woodland  mantle  that  Nature 
designed  to  cover  the  breast  of  Mother 
Earth,  but  gives  an  attractive  picture  of 
the  possible  results  of  reforestation,  and 
calls  special  attention  to  the  admir- 
able work  of  the  Forestry  Bureau,  which 
deserves  the  support  of  Congress  and 
of  all  live,  intelligent,  and  broad-minded 
citizens.  A  particularly  significant  pas- 
sage is  that  which  insists  on  the  fact  that 
there  is  no  necessary  antagonism  of  in- 
terests between  the  forester  and  the  lum- 
berman. "It  is  the  essence  of  forestry 
to  have  trees  harvested  when  they  are 
ripe,  and  followed  by  successive  crops." 
Thus,  in  the  long  run,  even  the  selfish, 
material  welfare  of  all  will  be  best  served 
through  this  eminently  rational  policy, 
not  to  speak  of  the  reclamation  of  vast 
areas  that  now  lie  worse  than  fallow,  or 
of  far-reaching  climatic  effects  that  are 
essential  to  the  conservation  of  some  of 
the  richest  of  our  national  resources. 

It  is  not  only  in  the  I'^nited  States  that 
the  evils  of  forest  destruction    can    be 
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noted.  A  striking  object-lesson  is  found 
in  some  of  the  northern  states  of  Brazil, 
where,  owing  to  the  denudation  of  timber 
lands,  the  desolation  of  chronic  drouth 
and  torrefaction  now  reigns  over  vast 
regions  that  once  offered  every  induce- 
ment to  the  settler.  In  the  United  States 
the  waste  of  timber  during  the  past  fifty 
years  has  been  almost  beyond  belief.  The 
continental  railroads  alone  destroyed 
millions  of  acres  of  forests.  They  slashed 
and  burned  recklessly  in  building  their 
lines,  and  their  engines  set  fire  to  and 
ruined  vast  areas.  Settlers,  with  no 
thought  of  the  future  value  of  the  timber, 
added  heavily  to  the  waste.  And  worst 
of  all,  the  perambulating  lumber  camps, 
with  a  policy  as  short-sighted  as  it  was 
avaricious,  "cleaned  up"  untold  wealth 
that  lay  so  abundantly  at  hand.  In  one 
way  or  another,  the  ruthless  hand  of  the 
destroyer  has  done  damage  that  can  be 
repaired  only  at  the  expense  of  many 
years.  The  work  of  the  Forestry  Bureau 
of  the  Government  should  be  built  up 
and  strengthened  by  more  stringent  laws 
and  more  liberal  appropriations. 


Passing  of  tKe  Tele- 
pKone  Girl 

p  OOD-BYE  to  the  "hello  girl !"  Wel- 
^^  come  the  new  era  in  telephony !  The 
automatic  or  "girlless"  telephone  has 
come.  Long-distance  conversation  by 
wire  is  now  made  nearly  as  simple  a 
process  as  talking  to  a  person  in  the  same 
room  with  you.  No  waiting  for  connec- 
tions to  be  made,  no  mistaking  of  num- 
bers, no  aggravations  of  a  hundred  other 
kinds  born  of  human  imperfection.  The 
automatic  telephone  cannot  err,  any  more 
than  figures  lie.  Just  turn  the  indicator 
to  the  respective  digits  of  the  number 
you  want,  and  the  automatic  system  does 
the  rest.  Instantly  it  rings  the  bell  at 
the  other  end,  and  conversation  may  be 
begun  without  further  delay. 

Of  course  all  of  us  will  miss  the  tele- 
phone girl's  sweet  voice  with  its  often- 
practiced  rising  inflection,  and  we  should 
be  grieved  to  think  that  so  many  of  the 
"hello"  sorosis  would  be  thrown  out  of 
employment  were  it  not  for  the  belief 
that  her  position  will  thereby  be  bettered. 


The  soft  voice  she  has  cultivated  from 
the  gentle  "Hello,"  and  "Number, 
please,"  and  "They're  talking,  call  again, 
please,"  is  sure  to  stand  her  in  good  stead 
in  finding  a  more  satisfactory  way  of 
earning  a  livelihood.  The  life  of  the 
telephone  girl  was  not  the  most  delight- 
ful in  the  world,  anyhow.  Her  hours 
were  long,  her  labors  toilsome  and  un- 
healthful.  There  never  was  a  successful 
invention  to  economize  labor  that  did 
not  work  to  the  benefit  of  all  concerned 
who  had  the  disposition  and  the  desire 
to  be  benefited.  Therefore  we  hope  to 
see  the  telephone  girl  of  yesterday  hold- 
ing a  more  exalted  commercial  position 
or  dictating  the  duties  of  the  household 
to-morrow. 

The  automatic  telephone  has  already 
been  installed  in  Chicago  and  many  other 
cities.  It  will  add  to  our  convenience 
and  contentment.  It  is  called  the  "girl- 
less,"  "noiseless,"  "waitless,"  "cussless** 
svstem. 

Land  £noi&gK  for  All 

ii\  AND  WITHOUT  POPULATION 
•^  is  a  wilderness.  Population  with- 
out land  is  a  mob."  It  was  James  J. 
Hill,  the  uncrowned  king  of  the  North- 
west, who  said  this.  Mr.  Hill  did  much 
toward  equalizing  the  conditions  in  his 
chosen  domain,  and  thus  aided  the 
Northwest  in  becoming  rich  and  power- 
ful. But  what  a  vast  area  of  uncultivated 
land  still  remains  in  the  United  States 
awaiting  but  the  population  to  make  it 
an  empire,  and  what  a  myriad  of  vain 
toilers  there  are  in  the  overcrowded  dis- 
tricts of  the  United  States  and  Europe 
that  need  only  land  to  become  the  makers 
of  an  empire.  An  empire  greater  than  all 
of  America's  new  possessions  and 
greater  than  the  present  America  itself 
can  be  reared  from  the  untilled  soil  of 
the  Western  States.  This  is  the  grand 
work  the  Salvation  Army  has  under- 
taken. Commander  Booth  Tucker  tells 
about  it  in  this  issue  of  The  Technical 
World,  and  his  splendid  mission  is 
bound  to  appeal  to  every  person  in- 
terested in  this  country's  welfare.  It  is 
one  of  the  most  important  movements 
of  the  age.  Probably  there  is  no  organiza- 
tion better  capacitated  to  perform  this 
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great  work  than  the  Salvation  Army. 
Its  toilers  of  the  slums  know  well  the 
millions  of  poverty-stricken  inhabitants 
of  the  cities  whose  lives  are  worse  than 
wasted  in  the  urban  struggle  for  a  liveli- 
hood. Gather  them  in,  and  convert  their 
wasted  energies  into  the  making  of  a 
nation,  even  as  the  wasted  waters  of  the 
cataract  are  curbed  to  turn  the  wheels 
of  commerce.  This  is  what  the  Salva- 
tion Army  strives  to  do.  Under  existing 
conditions  this  army  of  struggling  city 
toilers  cheapens  labor  by  the  mere  fact 
of  its  superabundance  of  numbers  and 
the  resultant  competition.  Take  them  to 
the  West;  lessen  the  competition  in  the 
cities  thereby ;  and  produce  from  Mother 
Earth  raw  products  to  give  more  work 
to  those  who  remain  in  the  cities.  This 
will  enrich  the  laborer,  better  the  con- 
dition of  the  manufacturer,  and  advance 
the  whole  nation  commercially,  morally, 
and  intellectually.  The  soil,  it  should  be 
remembered,  is  the  source  of  all  wealth. 
Instead  of  so  many  struggling  for  a  share 
of  the  wealth  now  coming  from  the  earth, 
would  it  not  be  better  for  more  hands 
to  go  to  work  at  digging  more  wealth 
from  the  earth,  that  there  might  be  a 
greater  amount  of  wealth  to  divide  up 
among  us  all?  That  is  exactly  the  idea 
that  the  great  Salvationist  had  when  he 
undertook  his  grand  task.  It  is  a  scheme 
of  economy  that  has  no  equal  at  the  pres- 
ent time  in  our  country.  It  is  a  philan- 
thropic undertaking  that  is  more  com- 
mendable than  giving  away  fortunes,  for 
it  helps  the  man  to  help  himself,  and  that 
is  the  only  substantial  aid  that  can  be 
given.  It  will  make  the  idler  a  producer 
instead  of  a  pauper,  a  creator  of  wealth 
instead  of  a  parasite.  Commander  Booth 
Tucker's  efforts  are  deserving  of  the  en- 
couragement and  substantial  aid  of  every 
charitable  and  philanthropic  organization 
in  the  United  States,  and  in  fact  every 
man  and  woman  who  has  the  country's 
and  humanitv's  interests  at  heart. 


Tbe  iStibmariAe  Mine 

A  CONCUSSION  of  the  sea  like  the 
explosion  of  a  submarine  volcano; 
a  reeling,  crashing  of  the  vessel  as  it  is 
hurled     heavenward     on    the    bursting 


waterspout;  a  whirlpool  of  seething, 
foaming  brine  and  wreckage;  a  sea  be- 
strown  with  dead  and  dying;  a  once 
powerful  battleship  sinking  to  the  ocean's 
bed!  This,  and  the  little  submarine  ob- 
servation mine  has  finished  its  single 
mission  of  destruction.  The  press- 
ing of  a  button  on  shore  did  it  all ;  and 
the  operator  of  the  mine  with  his  glasses 
watched  the  havoc  his  simple  perform- 
ance had  wrought  while  he  himself  was 
secure  from  danger,  probably  secluded 
in  an  underground  room  in  an  embank- 
ment overlooking  the  harbor.  He  had 
before  him  a  diagram  of  the  harbor,  and 
in  his  hand  spy-glasses  with  the  aid  of 
which  he  could  peer  through  his  peep- 
hole and  watch  the  movements  of  the 
enemy's  ships.  On  his  diagram  was 
marked  the  location  of  every  string  of 
mines;  and  when  he  noted  a  vessel  ap- 
proaching one  of  them,  he  placed  his 
hand  on  the  key  and  pressed  it  when  the 
vessel  was  directly  over  the  mine. 

Thus  the  little  submarine  mine,  man- 
ufactured at  less  cost  than  it  takes  to 
build  an  ordinary  rapid-fire  gun,  had 
done  more  damage  than  probably  a 
whole  fleet  of  war  vessels  might  do  in 
a  hard  battle  consuming  tons  of  coal, 
wasting  thousands  of  dollars  worth  of 
ammunition,  and  exposing  the  ships  and 
men  to  the  enemy's  fire. 

These  things  partially  explain  the 
prominence  into  which  the  mine  has 
sprung  since  the  beginning  of  the  East- 
ern war.  It  has  proved  one  of  Japan's 
most  effective  weapons,  and  to  its  de- 
structiveness  Russia  attributes  the  loss 
of  many  of  her  most  powerful  battle- 
ships. But  Russia,  too,  has  learned  now 
to  use  the  mine,  and  so  the  vessels  of 
each  nation  are  forced  to  carefully  watch 
their  path  in  the  sea,  especially  when 
approaching  a  harbor. 

The  land  mine,  used  with  such  suc- 
cess by  the  Russians  in  defending  Port 
Arthur  against  the  Japanese,  is  an  ex- 
tension of  the  idea  embodied  in  the  sub- 
marine mine ;  and  it  is  believed  that  the 
success  of  mines  in  this  war  will  greatly 
enhance  their  importance  in  the  future 
armament  of  nations.  Ports  and  forts 
will  become  impregnable  from  the  belts 
of  dangerous  underwater  and  under- 
ground   explosives    surrounding    them. 
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BIRD'S-EYE  VIEW  OF  HADLEIGH  COLONY.  NEAR  LONDON,  ENGLAND. 

A  Typical  Scene  IHustratinK  the  Magnificent  Work  of  the  Salvation  Army. 
The  colony  comprises  a  tract  of  8,000  acres  near  the  mouth  of  the  River  Thames. 


The  Landless  Man 
to   the  Manless   Land 

Colonization  Work  of  the  Salvation  Army  in  the  United  States 


By  COMMANDER  FREDERICK  BOOTH  TUCKER 


THE  SYSTEMATIC  COLON- 
IZATION of  the  worthy  poor 
upon  the  vast  agricultural  areas 
of  this  country,  is  probably  the 
most  important  and  interesting  industrial 
question  of  the  day,  and  contains  in  it  the 
practical  solution  of  many  of  our  most 
difficult  problems. 

On  the  one  hand  we  have  an  enormous 
territory,  for  which  population  is  needed 
in  the  worst  way  possible.  On  the  other 
hand,  our  national  prosperity  and  the  ad- 
vance of  civilization  are  being  menaced 
by  the  aggregation  of  population  at  cer- 
tain centers,  where  neither  work,  money, 
nor  food  can  be  obtained  by  them  in  suf- 
ficient quantity  to  meet  their  require- 
ments. 

Some  years  ago  I  said  to  our  friends, 
let  us  take  this  waste  labor  and  place  it 


upon  the  waste  land  by  means  of  waste 
capital,  and  thereby  convert  this  trinity 
of  waste  into  a  unity  of  production.    Or, 


*^ 

1 

A  Colony  Cottage,  Fort  Amity,  Colorado. 

in  other  words,  as  it  has  been  tersely  and 
admirably  expressed — "Place  the  land- 
less man  upon  the  manless  land." 
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There  were  not  wanting  those  who  ex- 
pressed their  opinion  that  the  people 
would  not  go,  would  not  stay,  would  not 
work,  and  would  not  pay.  To  this  I  re- 
plied that  the  unwillingness  of  the  pop- 
ulation to  respond  to  the  call  of  "Back 
to  the  Land"  was  due  to  certain  well- 
defined  causes  which  required  to  be  dealt 
with.  Our  urban  population  contains, 
it  is  true,  a  large  number  of  people  who 
have  been  born  and  bred  in  the  city,  and 
who  prefer  that  character  of  life, 
who  are  not  at  present  particularly  fitted 
for  an  agricultural  career.  It  also  in- 
cludes, however,  a  vast  number  of  people 
who  have  migrated  from  the  country  to 
the  city,  and  who  are  thoroughly  ac- 
quainted with  agricultural  conditions. 

This  latter  group,  again,  may  be  di- 
vided into  those  who  prefer  city  life,  and 
who  are  placed  beyond  the  reach  of 
want;  while  there  is  also  a  very  large 
number  of  those  who  are  driven  to  the 
city  by  pure  force  of  circumstances,  and 
who  would  gladly  go  back  if  a  reasonable 
opportunity  were  furnished  them. 

Amongst  the  first  class,  also,  we  should 
add,  there  are  many  who  are  weary  of  the 
battle  of  life  in  the  city,  and  who  would 
embrace  an  opportunity  of  removing  to 
the  country,  and  of  fitting  themselves  in 
the  meanwhile  for  a  future  agricultural 
career  by  acquainting  themselves  and 
their  children  with  practical  farming. 
Hence  I  have  no  hesitation  in  saying  that 
there  are  hundreds  of  thousands  of  peo- 
ple in  our  cities  who  would  be  thankful 
to  settle  upon  the  land  and  to  make  per- 
manent homes  for  themselves. 

It  may  be  asked  why,  then,  have  not 
these  people  already  availed  themselves 
of  the  opportunities  aflForded  under  the 
provisions  of  the  homestead  laws,  or  why 
do  they  not  go  to  work  for  farmers.  I 
reply,  there  are  two  reasons:  one.  be- 
cause they  have  families;  and  another, 
because  they  have  no  capital. 

The  fact  that  they  have  families  makes 
it  expensive,  and  in  fact  impossible,  for 
tliem  to  move  about  in  search  of  a  suit- 
able opening.  Moreover,  they  are  not 
wanted  by  the  farmer,  who  is  anxious  to 
secure  the  services  of  the  single  man  or 
the  cowboy,  as  he  can  more  easily  turn 
them  adrift  when  they  are  not  required, 
and  their  support  is  less  expensive. 
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Now,  I  venture  to  say  that  these  fam- 
ily people  without  capital  make  the  very 
best  sort  of  colonists,  and,  under  proper 
supervision  and  management,  they  can 


spect  to  the  Governments  of  the  world, 
having  expended  $18,000,000  under  the 
Advances  to  Settlers  Act  during  the  last 
eight  years.     They  have  had  no  losses; 


A  CORNER  IN  THE  ORCHARD. 
A  Scene  at  Fort  Romie,  California. 


be  employed  to  great  advantage  in  set- 
tling up  our  vast  areas  of  vacant  land.  I 
am  able  to  say  this  after  a  practical  ex- 
perience of  some  six  years  in  dealing 
with  this  class  of  settler.  We  have  now 
three  colonies,  including  about  3,000 
acres  of  land,  with  some  530  men, 
women,  and  children  settled  upon  them. 
Out  of  an  expenditure  of  some  $300,000, 
about  $45,000  has  been  repaid.  Some  of 
the  colonists  have  paid  for  their  land  in 
full ;  others  have  more  than  kept  up  their 
installments;  while  others,  again,  are 
somewhat  in  arrears,  but  will  ultimately 
work  their  way  through. 

We  have,  of  course,  been  limited  by 
the  amount  of  capital  at  our  disposal. 
The  work  is  in  no  sense  a  charity,  the 
colonists  being  charged  for  all  the  money 
expended  upon  them,  and  having  to  pay 
interest  as  well.  It  seems  to  me,  how- 
ever, that  the  time  has  now  come  when 
it  should  be  taken  up  on  a  larger  national 
basis.  The  Government  of  New  Zealand 
has  set  an  admirable  example  in  this  re- 


there  is  $600,000  in  their  sinking  fund ; 
and  a  surplus  of  $340,000. 

There  is  no  reason  whatever  why  our 


One  of  thr  Irrigation  Canals  at  the  Point  where 
IT  Enters  Fort  Romie  Colony. 

Federal  Government  should  not  take  up 
the  question ;  and  a  bill  embodying  the 
same  was  introduced  by  Senator  Hoar 
in  Congress  last  March,  and  is  now  be- 
fore the  Senate  Committee  on  Public 
Lands. 
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A  COLONIST  FAMILY  IN  THEIR  STRAWBERRY  PATCH. 


During  my  recent  visit  to  I^ndon  I 
discussed  the  question  with  the  Right 
Honorable  Earl  Grey  and  other  leading 
statesmen,  as  to  the  possibility  of  intro- 
ducing a  similar  measure  in  Great  Brit- 
ain with  a  view  to  the  unification  of  the 
British  Empire,  and  the  establishment  of 
colonies  in  South  Africa,  Australia,  and 
Canada.     My  suggestion  was  that  bonds 


should  be  issued  for  the  purpose  of  mak- 
ing advances  to  desirable  families,  in  the 
same  way  as  has  been  done  in  New  Zea- 
land. I  may  mention  that  the  British 
Chartered  Company  of  South  Africa,  of 
which  Earl  Grey  is  Vice-President,  is 
very  desirous  that  the  Salvation  Army 
should  assist  in  the  colonization  of 
Rhodesia,  and  plans  are  now  under  con- 


THE  COLONY  ORCHESTRA,  FORT  ROMIE,  CALIFORNIA. 
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sideration  for  the  raising  of  the  neces- 
sary capital  for  this  purpose.  The  late 
Cecil  Rhodes  was  himself  greatly  inter- 
ested  in   the   colonization   work  of   the 


supporting  communities.  If  for  killing 
purposes  the  nations  of  the  world  are 
prepared  to  spend  hundreds  of  millions 
of  dollars  in  placing  vast  armies  of  men 


COLONISTS  BUILDING  A  COTTAGE. 
Fort  Amity  Colony  of  the  Salvation  Army,  Colorado. 


Army,  contributing  to  its  funds,  visiting 
our  colony  near  the  mouth  of  the 
Thames,  and  purchasing  some  of  our 
prize  poultry  for  his  South  African  farm. 
There  is  no  reason  at  all  why  armies 
of  colonists  should  not  be  marched  ten 


in  the  field,  why  should  not  a  reasonable 
amount  be  expended  in  settling  the 
worthy  poor  of  our  great  cities  under 
conditions  which  will  make    them    into 


SoMK  Colony  PouLTRr. 


thousand,  twenty  thousand,  fifty  thou- 
sand at  a  time,  carefully  selected,  thor- 
oughly prepared,  trained  for  the  object, 
and  settled  upon  the  land  in  happy,  self- 


RuiNs  OP  Hadleigh  Castle. 

Situated  on  the  land  of  the  Hadleigh  Industrial  Colony, 
near  London. 

happy,  self-respecting,  home-owning 
citizens,  who  shall  furnish  strength  and 
stability  to  the  institutions  of  our  coun- 
try? I  am  sure  that  this  can  be  done 
on  a  scientific  basis,  which  shall  abso- 
lutely secure  a  reasonable  return  for  the 
money  invested.  The  New  Zealand  Gov- 
ernment   has   proved    its    practicability. 
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Our  own  farm  colonies  have  proved  that 
similar  efforts  are  applicable  to  this  coun- 
try. The  Indian  Government  has  also 
shown  that  such  plans  can  successfully  be 
put  into  operation.  With  an  expenditure 
of  $125,000,000  on  their  Irrigation  and 


per  cent  on  some  works  which  are  of  a 
purely  precautionary  character,  to  guard 
against  famine  and  failure  of  crops. 
During  nine  years,  no  less  than  800,000 
people  have  been  settled  upon  these  lands 
by  the  Indian  Government. 


IMPOSSIBILITIES  REALIZED  BY  DILIGENCE  AND  THRIFT. 

Herd  of  cattle  on  the  farm  of  a  colonist  at  Fort  Romie,  California.    Five  years  ago  this  cx^lonist  was  earning  $6  a  week  in 

San  Francisco.    He  has  been  about  four  years  on  the  colony.    Last  year  his  income  was 

$1,250:  the  year  before,  $1, 150— all  from  twenty  acres  of  irrigated 

land  and  the  herd  of  cows  here  shown. 


Colonization  works,  not  only  have  they 
been  able  to  pay  33^  per  cent  interest  on 
the  capital  invested  ;  but  the  Government, 
in  addition  to  this,  has  made  a  net  profit, 
according  to  recent  figures,  of  no  less 
than  3.04  per  cent,  or  a  clear  annual 
profit  of  something  like  three  and  one- 
half  million  dollars.  The  rate  of  profit 
has  varied  in  India,  from  23  per  cent  on 
the  East  Jumna  Canal,  to  as  low  as  2.12 


It  is  now  proposed  gradually  to  bring 
100,000,000  acres  of  land  under  irriga- 
tion in  the  United  States.  Here  then 
is  a  magnificent  opportunity  for  settling 
these  lands  on  the  lines  indicated,  with 
multitudes  of  happy  and  prosperous 
home  owners. 

I  trust  that  The  Technical  World  may 
play  a  leading  part  in  helping  forward 
this  greatly  to  be  desired  enterprise. 
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The  Automobile  on  Parade 

THE  USE  OF  THE  AUTOMO- 
BILE in .  parades  and   fetes   in 
the   United   States   is  becoming 
quite  common.    At  a  recent  pro- 
cession in  honor  of  the  Society  of  the 
Elks  in  Minneapolis,   Minn.,   a  touring 
carriage  won  a  prize  for  the  best  original 


A  Umiqubly  Decorated  Automobile. 

decoration.  It  consisted  of  the  head  of 
an  elk  joined  to  the  vehicle  in  such  a 
way  that  it  would  appear  as  if  the  little 
girl  standing  on  the  seat  were  guiding 
the  animal  by  the  white  ribbons  attached 
to  its  horns.  The  design  was  arranged 
by  Mr.  A.  C.  Bennett,  of  Mankato, 
Minn.,  the  owner  of  the  carriage. 

The  other  picture  represents  May  Day 
festivities  with  automobiles  in  California. 
The  vehicles  are  shown  in  what  was 
called  a  "ribbon  quadrille."  One  was 
placed  in  the  center,  and  the  other  motors 
circled  around  it  in  such  a  way  as  gradu- 
ally to  wind  the  ribbon  into  a  colored 
rope,  the  vehicles  pausing  when  massed 
around  the  center  one.  The  evolutions 
required  very  skillful  steering  and  con- 


trol of  the  machines.     Several  of  them 
were  guided  entirely  by  lady  chauffeurs. 

World's  Largest  Tractor 

A125-HORSE-POWER  TRAC- 
TION ENGINE,  the  largest  in 
the  world,  has  made  its  appear- 
ance in  California.  It  was  built 
by  the  Best  Manufacturing  Company,  of 
San  Leandro.  The  engine,  17  feet  high 
and  15  feet  wide  from  outer  edge  to  outer 
edge  of  its  enormous  wheels,  can  climb  a 
25  per  cent  grade  carrying  20  tons.  The 
engine  tanks  hold  600  gallons  of  water, 
sufficient  to  last   for  a  distance  of  six 


The  Ribbon  Quadrille. 

miles,  and  an  additional  600  gallons  can 
be  carried  in  the  front  part  of  the  first 
wagon.  As  many  tanks  as  desired  can 
thus  be  added,  but,  as  their  weight  de- 
tracts from  the  hauling  power,  it  is  con- 
sidered advisable  to  replenish  the  water 
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supply  every  six  or  twelve  miles  when 
possible. 

Tests  have  demonstrated  that  this  pon- 


Grbatest  Traction  Engine. 

derous  machine  costs  but  $i8  a  day  for 
operation.  Oil,  coal,  and  wood  can  be 
used  for  fuel  with  equally  good  results, 


Big  Coast  Freighter 

BORN  IN  SAN  FRANCISCO  and 
christened  the  Arizonian,  the 
largest  merchant  vessel  on  the 
Pacific  coast  has  just  issued 
from  its  cradle  in  the  Union  Iron  Works 
dock,  as  the  latest  commercial  product 
of  the  wedding  of  the  Pacific  coast  to  the 
islands  of  the  Eastern  seas.  The  Ari- 
zonian belongs  to  the  American-Hawaii- 
an Steamship  Company,  and  is  the 
youngest  of  that  family  of  great  freight 
steamers  to  which  belong  the  Texas  and 
the  Alaskan.  She  will  soon  go  into  the 
Hawaiian  trade  and  will  make  both  Pa- 
cific and  Atlantic  ports. 

The  Arizonian  has  a  gross  tonnage  of 
8,671,  and  5,621  tons  net.  Her  carrying 
capacity  is  11,000  tons.  She  is  driven 
by  quadruple-expansion  engines  with 
cylinders  21  2-5,  28,  38,  and  60  inches' 
diameter  respectively  and  a  stroke  of  30 


PACIFIC  COAST  FREIGHTER  ARIZONIAN. 


without  altering  the  fire  box.  An  oil- 
burning  attachment  is  furnished  when 
oil  fuel  is  desired.  To  operate  the  train 
requires  an  engineer  and  fireman.  When 
freighting  in  the  mountains,  however,  a 
third  man  may  be  required  to  attend 
brakes  when  descending  steep  grades, 
and  also  to  help  load  and  unload  the 
train.  Engines  of  this  type,  but  of 
smaller  size,  are  used  throughout  Cali- 
fornia and  the  Pacific  coast,  in  hauling 
logs,  lumber,  and  other  kinds  of  material, 
some  of  the  large  milling  companies 
in  this  part  of  the  country  including  in 
their  equipment  as  many  as  five  or  six 
of  them. 


inches.    At  240  pounds'  pressure  the  en- 
gines will  develop  3,000  horse-power. 

^* 

Automatic  Trench  Digger 

A  MACHINE  designed  to  take  the 
place  of  manual  labor  in  digging 
trenches,  has  recently  been  used 
in  excavating  a  sewer  at  Moores- 
town.  New  Jersey,  with  very  satisfactory 
results.  The  material  required  to  be  re- 
moved consists  largely  of  a  hard  clay, 
which  would  necessitate  more  than  the 
ordinary  amount  of  labor  with  pick  and 
shovel.  The  machine  referred  to  exca- 
vated a  trench  four  feet  in  depth  and 
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from  two  to  three  feet  in  width,  at  an 
average  rate  of  60  feet  an  hour ;  the  con- 
tractors estimated  that  it  performed  the 
work  of  from  50  to  75  laborers. 

As  indicated  in  the  accompanying  il- 
lustration, the  excavator  is  of  what  is 


tion  engine,  which  is  also  utilized  in  mov- 
ing the  machine  from  place  to  place  when 
it  is  not  transported  by  rail. 

The  engine  is  connected  with  the  dig- 
ging machine  by  a  chain  belt  passing 
around  the  shaft  of  the  excavating  outfit. 


Automatic  Trbnch  Digger  ik  Operation. 

known  as  the  "chain"  pattern,  passing 
over  sprockets  fastened  at  each  end  of  a 
beam  shaft  which  can  be  raised  or  low- 
ered at  the  will  of  the  operator,  and 
which  acts  as  a  guide  in  securing  the 
required  depth.  As  the  material  is  cut 
away  from  the  breast  of  the  bank,  it  is 
raised  by  means  of  a  steam  gear  which 
continually  holds  the  excavating  and 
raising  mechanism  in  place,  aided  by  the 
weight  of  the  machine  itself. 

The  digger  is  also  moved  automati- 
cally. A  post  is  driven  about  loo  feet 
in  front,  to  which  is  fastened  a  cable 
connecting  with  a  drum  or  cylinder  on 
the  front  of  the  digging  machine.  At 
each  revolution  of  the  excavating  shaft, 
the  cable  is  taken  up  by  winding  the 
drum.    The  power  is  supplied  by  a  trac- 


World*9  Largest  Searchlight 

MAN'S  NEAREST  APPROACH 
to  producing  the  power  of 
sunlight  is  a  searchlight  that 
has  just  been  built  by  the 
Schuckert  company  of  Nuremberg.  This 
miniature  mechanical  sun  will  throw  its 
rays  eighty  miles  away,  and  thus  would 
be  visible  clear  across  Lake  Michigan. 
Such  a  distance  of  reflection,  however, 
could  not  be  obtained  unless  the  light 
were  elevated  to  a  proper  height,  which 
at  present  is  impossible.  The  builders 
say  that  it  might  shine  farther  than 
eighty  miles,  no  thorough  test  of  its 
actual  powers  having  yet  been  made. 

The  light  is  of  316,000,000  candle- 
power  and  is  the  largest  searchlight  ever 
built.  It  is  fitted  with  an  iris  shutter 
having  a  diameter  of  6  feet  6  inches, 
which  was  adopted  in  order  to  make  the 


World's  Largest  Searchlight. 
Throws  a  beam  of  light  over  eighty  miles 

projector  light-tight  at  any  moment  de- 
sired, and  which  is  operated  in  much  the 
same  way  as  an  ordinary  camera  shutter. 
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The  leaves  of  the  shutter  slide  within  a 
fixed  diaphragm  located  in  the  axis  of 
the  beam  of  light.  The  whole  device  is 
electrically  controlled  by  two  levers.  One 
of  the  levers  controls  the  motor  mounted 


twin-screw  steamer  /osie,  of  50  tons' 
burden.  All  along  the  route  people 
thronged  to  see  the  novel  spectacle.  The 
traction  engines  were  of  25  and  16  horse- 
power respectively. 


STEAMBOAT  TRAVELING  OVERLAND. 


in  the  base  of  the  searchlight,  which  op- 
erates the  projector  in  a  vertical  direction 
through  a  train  of  gears ;  the  other  starts 
or  stops  the  electric  motor  which  con- 
trols the  horizontal  movement  of  the 
beam  of  light. 


Steamer  Travels  Overland 

A  STEAMBOAT  traveling  along 
a  dirt  road  was  a  novel  sight 
recently  witnessed  in  Michigan. 
The  feat  was  made  possible 
only  by  the  power  of  the  traction  engine, 
two  of  them  being  employed  to  haul  the 
boat  from  Alpena  to  Long  Lake,  a  dis- 
tance of  eight  miles.    The  vessel  was  the 


Boy  Builds  a  Steamboat 

ALL  THE  BOYS  in  Madison, 
N.  J.,  envy  William  Webb 
Davis,  Jr.  He  has  built  for 
himself  a  little  steamboat,  in 
which — often  accompanied  by  his  sweet- 
heart— he  rides  about  on  the  pictur- 
esque Passaic  river,  visiting  interest- 
ing points  for  miles  around.  The  boat 
is  but  the  latest  of  young  Davis's  me- 
chanical achievements.  He  also  has  an 
automobile  which  he  built  all  by  himself, 
and  the  boy  is  only  16  years  old.  Here 
is  his  description  of  the  boat: 

"First  I  made  the  boat  12  feet  long  and  3 
feet  6  inches  beam.  The  sides  are  cypress 
and  the  bottom  is  white  pine.  The  bow  and 
stern  have  water-tight  compartments.  The 
paddle-wheels  do  not  come  below  the  bottom 
of  the  boat  because  the  Passaic  river  is  very 
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shallow  in  places.  The  paddle-wheels  and  pad- 
dle boxes  are  removable,  thus  making  it  easy 
for  transportation.  The  boiler  is  made  of 
8-inch  wrought-iron  pipe.  I  had  a  piece  two 
feet  long,  with  a  cap  on  each  end,  and  then 
drilled  holes  for  the  piping.  The  boiler  jacket 
is  made  from  sheet  iron  covered  with  asbestos, 
which  also  makes  the  firebox.  The  motive 
power  is  an  upright  engine  of  about  one  horse- 
power connected  to  the  paddle  shaft  by  a 
bicycle  chain.  I  made  a  small  check  pump  with 
two  half- inch  checks  and  a  piece  of  half-inch 
brass  pipe  for  the  cylinder.  The  pump  not  only 
forces  water  into  the  boiler  against  steam 
pressure,  but  also  acts  as  a  bilge  pump.  I  am 
now  using  wood  for  fuel,  although  I  made 
gasoline  burners  and  used  them  for  a  while. 
The  boiler  is  equipped  with  steam  gauge, 
safety  valve,  and  whistle.  The  exhaust  steam 
from  the  engine  goes  up  the  stack  to  make  a 
forced  draft.  At  the  end  of  the  boiler  is  a 
water  glass  showing  the  amount  of  water  in 
the  boiler.  The  boat  may  be  steered  by  a  per- 
son in  the  bow  by  means  of  a  lever  connected 
to  the  rudder  with  ropes."  . 


Basin  Will  Beautify  Boston 

SPANNED  by  two  of  America's 
prettiest  and  finest  bridges,  sur- 
rounded by  splendid  parks  and 
driveways,  and  located  in  one  of 
the  most  picturesque  parts  of  picturesque 
Boston,  the  proposed  Charles  River 
Basin  is  destined  to  be  one  of  the  hand- 
somest municipal  ornamentations  in  the 
world.  The  work  is  in  the  hands  of  a  spe- 
cial commission,  which  will  soon  advertise 
for  bids  with  a  view  of  pushing  the  enter- 
prise to  a  speedy  completion.  The  basin 
will  be  formed  by  damming  the  Charles 
river  and  dredging  the  stream.  The  Con- 
gressional resolution  authorizing  the 
work  provides  that  the  Commonwealth 
of  Massachusetts  shall  maintain  the 
necessary  depth  and  width  of  channel 
for  the  commerce  of  the  river  as  fixed 
by  the  Secretary  of  War.  The  Basin 
Commission  must  operate  the  lock  at  its 
own  expense,  as  a  free  navigable  water- 
way of  the  United  States,  subject  to 
such  regulations  as  the  Secretary  of  War 
may  promulgate. 

The  dam,  in  deepening  the  stream, 
will  add  greatly  to  the  importance  of 
the  waterway.  The  commission  is  re- 
quired to  maintain  in  the  basin,  from  the 
head  of  the  lock  to  the  channel  in  the 
river,  a  channel  lOO  feet  wide  and   i8 
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feet  deep  at  mean  low  water.  Traffic  in 
the  basin,  however,  is  to  be  given  up  to 
pleasure  craft  for  the  present,  as  the  en- 
tire work  is  for  the  purpose  of  affording 
a  place  of  public  amusement  and  to  beau- 
tify the  city. 

The  accompanying  sketch  of  the  basin 
is  from  a  large  water-color  by  Walter 
P.  R.  Pember,  made  for  the  purpose  of 


N  Handling  Salt  by  Hand. 

being  placed  upon  the  walls  of  the  Mas- 
sachusetts Building  at  the  St.  Louis  Ex- 
position. In  the  foreground  appears  the 
proposed  dam,  which  will  take  the  place 
of  the  present  Craigie  bridge,  and  hold 
back  the  waters  so  as  to  form  the  basin 
beyond.  The  dam  is  to  be  traversed  by  a 
wide  and  beautiful  driveway,  and  will 
be  loo  feet  wide  on  top.  The  lock, 
which  will  be  350  feet  long  and  40  feet 
wide,  will  be  a  novelty  in  Boston.  On 
the  left  or  south  side  of  the  picture  ap- 
pears the  present  Charles  Bank,  which 
extends  from  Leverett  street  to  Cam- 
bridge and  marks  the  beginning  of  the 
great  Charles  River  improvement  work. 
On  the  right  or  north  side  of  the 
picture,  is  shown  that  part  of  the  Cam- 
bridge River  Park,  known  as  the 
"Front."  It  is  pierced  at  its  easterly  end 
by  the  Lechijiere,  and,  further  along,  by 
the  Broad  canal.  Extending  across  the 
center  of  the  basin  is  shown  the  magnifi- 
cent new  West  Boston  bridge,  joining 
Boston  and  Cambridge.  Work  on  this 
bridge  is  now  rapidly  progressing,  and 


the  structure  is  to  be  opened  for  traffic 
next  summer.  This  will  be  one  of  the 
finest  and  most  artistic  bridges  of  the 
modern  world.  In  a  bend  of  the  river 
beyond,  is  the  present  Harvard  bridge, 
resplendent  at  night  with  its  graceful 
spans  and  its  scores  of  lights  reflected  in 
the  water. 

The  parkway  will  be  continued  from 
the  Charles  Bank  southward  and  west- 
ward past  the  Union  Boat  Clubhouse, 
and  along  that  part  of  the  river  on  which 
the  Beacon  street  mansions  abut.  All 
of  this  section  is  to  be  filled  in  to  a  width 
of  about  100  feet,  and  connected  with  the 
Back  Bay  fens  near  Massachusetts  ave- 
nue. This  splendid  boulevard  will  be 
planted  with  shade  trees  and  shrubs,  and 
will  probably  be  connected  with  the  West 
Boston  bridge  by  a  graceful  sweep. 

Boat  landings  will  be  located  at  fre- 
quent intervals  on  both  sides  of  the  basin 
for  the  benefit  of  those  who  wish  to  in- 


Handling  Salt  by  Compressed  Air. 

dulge  in  the  pleasures  of  canoeing,  rid- 
ing in  row  boats,  electric  launches,  and 
other  pleasure  craft. 


Compressed  Air  vs.  Hand  Po^wer 

IN  THE  CITY  of  Aluskegon,  Michi- 
gan, salt  is  used  in  large  quantities, 
and  consequently  the  warehouses 
of  the  firms  dealing  in  it  are  ca- 
pacious enough  to  store  away  a  very 
considerable  supply.  As  is  well  known, 
salt,  on  account  of  its  affinity  for 
water,  is  a  substance  that  has  a  tendency 
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to  harden  and  cake  when  piled  away  any 
length  of  time,  and  some  of  the  cellars 
where  it  is  stored  contain  beds  of  it 
twenty  feet  high  and  so  hard  that  hxA 
little  impression  can  be  made  upon  them 
even  with  the  pick  or  axe. 

For  this  reason  a  somewhat  curious 
device  has  been  brought  into  use  to 
loosen  the  material  so  that  it  can  readily 
be  secured.  This  is  a  large  boring  tool 
or  auger  which  is  operated  by  com- 
pressed air.    As  the  photographs  show. 


Proposed  Bridge  across  Zambesi  Rivbr  at  Victoria 
Falls,  on  route  of  Cape-to-Cairo  Railway. 


the  auger  is  mounted  on  a  wheeled  truck 
which  is  guided  by  handles  projecting 
from  the  rear  of  the  framework.  The 
rear  end  of  the  auger  revolves  in  a  socket 
fitted  into  the  framework,  while  the  air 
is  admitted  to  the  socket  from  the  hose 
which  supplies  it.  When  operated,  the 
boring  tool  is  pushed  against  the  mass 
of  salt,  and  the  auger  is  set  in  motion; 
and  in  a  minute  or  two^so  rapidly  does 
the  tool  work — a  hole  about  five  inches 
in  diameter  is  made  in  the  formation  the 
entire  length  of  the  auger.  Then  an- 
other hole  is  drilled  parallel  with  the  first, 
and  another,  until  the  pile  has  been  un- 
dermined, so  to  speak,  when  its  contents 
can  easily  be  broken  out.  The  advantage 
of  this  method  is  seen  when  it  is  stated 
that  two  men  can  get  out  as  much  salt 


by  the  power  method  as  two  dozen  men 
by  using  picks  and  shovels. 


Great  African  Bridge 

VICTORIA  FALLS  in  Rhodesia, 
twice  the  width  and  more  than 
double  the  height  of  the  far- 
famed  Niagara,  are  to  be  span- 
ned by  an  enormous  bridge  to  form  a 
link  in  the  Cape-to-Cairo  Railway.  The 
bridge  will  be  600  feet  high,  with  a  span 
of  500  feet,  which  would  be  high  enough 
to  permit  neilrly  two  of  America's  tallest 
skyscrapers  to  rest  under  it.  The  falls 
are  on  the  Zambesi  river,  and  were  dis- 
covered by  Livingstone  in  1855,  during 
his  African  explorations.  Plans  for  the 
great  bridge  have  already  been  prepared 
in  London,  and  work  is  to  begin  without 
delay. 


Po^w^erful  Ne^w^  Submarines 

TWO  FORMIDABLE  SUBMA- 
RINE   BOATS    have    recently 
been  launched  at  the  yards  of  the 
Union  Iron  Works  of  San  Fran- 
cisco, California.    They  are  the  Pike  and 
the  Grampus,  each  of  120  tons'  displace- 


Laumchino  Submarine  **Piice." 

ment  and  built  for  a  speed  of  eight  knots 
an  hour.    Their  cost  is  $170,000  each. 
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Number   Eight— Capacity  of  Pumps 


IN  FINDING  the  capacity  of  a  di- 
rect-acting pump,  the  water-end 
only  need  be  considered.  The  steam- 
end  is  taken  into  account  when  the 
calculation  involves  the  pressure  against 
which  the  pump  is  to  force  the  water. 
The  size  of  the  steam-end  of  a  pump  de- 
termines the  pressure  of  the  water  issu- 
ing from  the  water-end,  but  has  nothing 
to  do  with  the  amount  of  water  delivered. 
In  the  direct-acting  pump,  the  water 
cylinder  fills  with  water  when  the  piston 
moves.  Thus,  when  the  piston  is  mov- 
ing toward  the  right,  the  water  follows 
it,  filling  more  or  less  completely  the 
right-hand  end.  On  the  return  stroke, 
the  piston  forces  this  water  out  of  the 
cylinder.  Thus  we  see  that  the  volume 
of  water  pumped  per  stroke  is  equal  to 
the  volume  of  the  cylinder;  or,  to  be 
more  exact,  the  volume  swept  by  the 
piston.  This  is  also  called  the  "piston 
displacement." 

Calculation 

The  finding  of  the  cylindrical  volume 
of  the  piston  displacement  is  no  different 
from  the  finding  of  the  volume  of  any 
right  cylinder.  Therefore  we  use  the 
rules  of  mensuration.  The  volume  of 
any  cylinder  is  equal  to  the  area  of  the 
right  section  (or  piston)  multiplied  by 
its  length  (or  stroke).  In  the  first  figure 
on  the  blackboard,  let  D  represent  the 
diameter  of  the  pump  of  the  cylinder, 
and  L  the  distance  the  piston  moves  at 


each  stroke.  Let  us  suppose,  for  ex- 
ample, that  the  pump  is  an  8xio;  that 
is,  the  water  cylinder  is  8  inches  in  di- 
ameter, and  the  stroke  is  lo  inches  in 
length.  From  the  rules  in  mensuration, 
we  know  that  the  area  of  the  circle  rep- 
resenting the  piston  is  found  by  multi- 
plying .7854  by  the  square  of  the  di- 
ameter. This  would  give  us  for  the 
area: 

.7854  X  64  =  50.265 

To  find  the  volume,  we  simply  multiply 
this  area  by  the  length  of  stroke,  10. 
This  gives  us  the  volume  of  the  cylinder 
in  cubic  inches,  since  all  the  dimensions 
were  in  inches. 

Experiment  shows  that  there  are  231 
cubic  inches  in  a  gallon.  Then,  to  find 
the  capacity  of  this  pump  in  gallons,  we 
divide  the  volume  in  cubic  inches  by  231, 
which  gives  us  2.176  gallons  per  stroke. 
To  find  the  capacity  per  minute,  we 
simply  multiply  this  by  the  number  of 
strokes  per  minute. 

In  the  above  example,  we  had  two 
constants — that  is,  two  numbers  that 
would  remain  the  same  whatever  the  di- 
mensions of  the  pump  might  be.  In  the 
first  place  we  multiplied  by  .7854.  Later 
we  divided  by  231.  As  this  calculation 
must  be  performed  each  time,  we  can 
do  it  once  for  all  and  obtain  a  new  con- 
stant.   Thus, 


.7854  -*-  231  =  .0034 
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RLATE  JZnr        CAPACITY   OF  PUMPS 


GALS.-,0034  D'^LN 


CU,  FT.  =  000454  D'LN    (b) 


AR EA  -  .7654  X  6  A  •  50.265 
VOLUME  =  50.265  X 10  -  502.65 
igaL^  23lcu. in. 


_|f^=  2J76  gals.per  stroke. 


' 1©--- 

AREA-.7854  x  144-113.097 

V0LUME=  113.097  x  i6  =  1809,55 

lgaL=£3r  cu/m. 

^^^  =  7.633 

(cu.n.=^l72ScuJn,         , 
^*1.047cu,ft. 


Now,  by  using  the  letters  D,  L,  and  N 
to  represent  the  diameter,  length  of 
stroke,  and  number  of  strokes,  respect- 
ively, we  get  the  simple  formula  (a). 

Let  us  take  another  example  and  find 
the  capacity  of  the  pump  both  in  cubic 
feet  and  in  gallons.  Suppose  the  pump 
is  a  I2xi6.  The  volume  in  cubic  inches 
is  found  as  shown  in  the  calculation  on 
the  blackboard  to  be  1,809.55.  As  be- 
fore, we  divide  by  231,  and  get  as  a  re- 
sult 7.833  gallons.  Now,  we  know  that 
one  cubic  foot  equals  1,728  cubic  inches. 
To  find  the  capacity  in  cubic  feet,  we 
divide  the  volume  in  cubic  inches  by 
1,728,  giving  us  1,047,  which  is  the  ca- 
pacity of  the  pump  in  cubic  feet  per 
stroke.  As  in  the  first  example,  we  use 
two  constants,  namely  .7854  and  1,728. 
We  can  combine  these  constants  into  one 
by  the  same  process.  This  gives  us  the 
fundamental  formula  shown  at  (&). 

Losses 

The  above  calculations  give  the  theo- 
retical capacity  of  a  pump  in  cubic  feet 


per  stroke  and  in  gallons  per  stroke.  In 
practice,  the  amount  of  water  delivered 
will  be  somewhat  less  than  this,  because 
the  stroke  of  a  direct-acting  pump  varies 
somewhat,  and  there  is  some  loss  from 
leakage.  Losses  vary  with  the  type  of 
pump,  the  speed,  the  pressure,  and  the 
method  of  taking  water.  The  losses  are 
much  smaller  for  large  pumps  than  for 
small  pumps,  and  they  are  smaller  for  low 
speed  than  for  high  speed.  The  loss  for 
leakage,  etc.,  in  a  large  pump  varies  from 
3  to  10  per  cent.  In  small  pumps  it  may 
go  as  high  as  40  per  cent.  As  a  rough 
general  average,  we  may  take  25  per 
cent  as  the  loss;  and  to  find  the  actual 
capacity,  we  multiply  the  results  of  the 
above  calculations  by  .75. 

Other  formulas  similar  to  those  given 
in  (a)  and  (6)  can  readily  be  made  to 
suit  the  conditions — that  is,  when  the 
diameter  is  given  in  feet  and  the  stroke 
in  inches,  or  the  stroke  in  feet  and  the 
diameter  in  inches.  But  those  given 
should  be  sufficient  for  most  cases,  as 
the  sizes  of  pumps  are  practically  always 
given  in  inches.  ^^  | 

Digitized  by  VrrOOQlC 


Life  Stories  of  Successful  Men 

William  Ellis  Corey 


By  HENRY  M,  HYDE 

Editorial  Writer  on  the  Chicago  Tribune 


REMARKABLE,  even  among  that 
remarkable  company  of  young 
millionaires  known  as  "  the 
thirty-five  young  partners  of 
Andrew  Carnegie,"  is  William  Ellis 
Corey,  the  present  president  of  the 
United  States  Steel  Corporation,  better 
known  as  the  "Steel  Trust." 

Mr.  Corey  is  but  thirty-seven  years 
,  old ;  yet  he  went  to  work  no  less  than 
twenty-one  years  ago  for  Andrew  Carne- 
gie, as  a  boy  of  sixteen,  with  no  more 
than  a  grammar  school  education.  Step 
by  step  he  has  climbed  up  in  the  service 
of  the  great  steel  master,  until,  when 
Charles  M.  Schwab  was  made  the  first 
president  of  the  Steel  Trust,  Corey  suc- 
ceeded him  at  the  head  of  the  Carnegie 
Company,  its  largest  and  most  important 
constituent  concern.  And  later,  when 
Schwab's  retirement  was  forced,  Corey 
was  Carnegie's  choice  as  his  successor  in 
the  position  of  president  of  the  largest 
and  most  powerful  corporation  ever 
formed. 

The  annual  salary  drawn  by  "Bill" 
Corey,  as  his  old  mates  in  the  mill  still 
call  him,  has  been  variously  stated  in  the 
newspapers  from  a  round  million  to  a 
hundred  thousand  a  year.  Certainly  it 
is  one  of  the  largest  salaries  ever  paid, 
and  it  is  even  more  certain  that  there 
are  few  positions  in  the  world  the  oc- 
cupants of  which  wield  power  as  great 
or  as  far-reaching. 

To  review  the  life  story  of  William  E. 
Corey  is  to  discover  nothing  especially 
new  or  startling.  It  is  simply  to  add 
new  and  stronger  emphasis  to  the  im- 
portance of  the  possession  of  those  simple 
and  fundamental  qualities  which  are 
found  at  the  bottom  of  most  successful 
careers.  And  it  is  precisely  because  these 
qualities  are  so  persistent  and  so  easily 
understood,    that   the    ambitious    young 
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man,  no  matter  what  his  station  in  life, 
should  find  in  them  the  greatest  possible 
inspiration  and  encouragement.  If  suc- 
cess were  a  matter  of  genius  or  due  to 
some  other  equally  mysterious  cause,  a 
young  man  who  did  not  feel  the  fires  of 
genius  burning  within  him  might  well 
despair.  When  he  finds  that  in  practi- 
cally every  case  success  is  due  to  hard 
work  and  a  never -satisfied  desire  for 
exact  knowledge,  he  may  well  conclude 
that  the  coveted  prize  lies  within  his 
grasp. 

It  is  true  that  unequaled  oppor- 
tunities were  oflFered  to  Corey  and  the 
other  young  men  who  entered  the  employ 
of  the  Carnegie  Company,  yet  it  is  also 
true  that  out  of  the  thousands  who  en- 
tered that  employ  only  thirty-five  or  forty 
won  their  way  upward  to  great  success. 

"Diligence,"  as  Poor  Richard  says, 
was,  in  the  case  of  Corey  and  his  suc- 
cessful colleagues,  "the  mother  and 
father  of  good  luck." 

It  is  told  of  Corey  that  he  first  entered 
the  Carnegie  service  as  a  laborer  at  one 
dollar  a  day,  and  that  his  first  work  was 
hauling  ore  in  a  wheelbarrow.  He 
wheeled  so  much  more  ore  than  any  other 
member  of  the  gang  that  he  was  present- 
ly made  foreman  over  the  others.  In 
that  capacity  he  got  so  much  more  work 
out  of  his  men  than  the  other  foremen 
that  he  was  promoted  to  a  still  higher 
position.  It  is  a  good  story,  and  it  is 
a  pity  to  spoil  it,  but  Mr.  Corey  himself 
gives  it  the  lie. 

"I  was  a  mere  boy  when  I  went  to 
work,"  he  says,  "and  I  could  not  have 
hauled  half  a  load  of  ore  in  a  barrow. 
Nor  were  my  wages  one  dollar  a  day. 
They  were  a  good  deal  less  than  that 
amount." 

As  a  matter  of  fact,  when  Corey  was 
sixteen  years  old,  he  quit  school  and  got 
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a  small  job  as  a  helper  in  the  chemical 
laboratory  connected  with  the  Edgar 
Thomson  Steel  Works.  And  there,  at 
the  start,  the  qualities  which  are  respoh-- 
sible  for  his  success  showed  themselves. 
In  the  working  hours,  he  did  the  rough 
work  in  and  about  the  laboratory.  In 
the  evening,  he  read  and  studied  books 
on  chemistry  and  metallurgy  which  he 
borrowed  from  his  superiors  in  the  lab- 
oratory. The  industry  of  the  boy  and 
his  great  desire  for  knowledge,  quickly 
made  an  impression  on  the  men  im- 
mediately over  him.  They  took  an  in- 
terest in  his  welfare,  lent  him  more  books, 
and  helped  him  to  direct  his  study  in  the 
best  channels.  It  is  almost  always  true 
that  a  diligent  youth  finds  many  friends 
and  helpers. 

A  few  years  of  hard  study,  while  he 
was  still  working  in  the  chemical  labora- 
tory, made  Corey  an  authority  on  the 
chemistry  of  steel  making ;  and  when,  in 
1888,  Charles  M.  Schwab  was  promoted 
from  the  position  of  superintendent  of 
the  plate  mills  and  open  hearth  depart- 
ment, the  young  Corey,  then  just  in  his 
twenty-first  year,  was  appointed  to  suc- 
ceed him. 

It  was  a  hard  task  for  a  boy,  just  come 
of  age,  to  undertake  to  superintend  the 
work  of  hundreds  of  grown  men  and 
expert  workmen;  but  Corey  soon  dem- 
onstrated that  he  knew  all  the  details 
of  the  steel-making  industry  even  a  little 
better  than  the  men  who  actually  did  the 
manual  labor,  and  that  demonstration 
quickly  won  the  respect  of  the  men  under 
him.  There  is  nothing  which  will  so 
greatly  help  an  executive  in  maintaining 
discipline  among  his  subordinates  as  the 
realization  on  their  part  that  he  is  their 
master  in  knowledge  and  skill. 

Thanks  to  his  home  study  in  the 
science  of  steel  making,  Corey  was  able, 
soon  after  he  took  charge,  to  introduce 
some  important  economies  in  the  mills. 
He  also  made  some  valuable  innovations 
in    the    manufacture    of   armor    plates. 


which  greatly  strengthened  the  hands  of 
his  company  in  its  efforts  to  secure,  at 
a  large  profit,  the  contract  for  supplying 
the  National  Government  with  the  armor 
for  sheathing  its  battleships  and  cruisers. 
As  the  practical  head  of  the  plate  mills, 
Corey  was  called  upon  to  fill  this  difficult 
contract ;  and,  in  successfully  performing 
the  work,  all  his  expert  chemical  and 
technical  knowledge,  acquired  so  largely 
by  out-of-working-hours  study,  was 
called  into  play.  The  papers  were  full 
at  the  time  of  the  great  controversy  be- 
tween the  officials  of  the  Navy  Depart- 
ment and  the  heads  of  the  Carnegie  Com- 
pany over  the  armor-plate  contract ;  but 
one  heard  nothing  of  this  young  and  self- 
educated  engineer,  whose  skill  and 
knowledge  were  among  the  determining 
factors  in  the  case. 

But  he  did  the  work  and  did  it  satis- 
factorily, and  the  keen  eyes  of  Andrew 
Carnegie  did  not  overlook  his  services. 
From  that  time  on,  his  promotion  was 
rapid  and  constant.  He  was  made  Gen- 
eral Superintendent  of  the  Carnegie 
Company,  and  finally,  in  1901,  when  the 
Steel  Trust  was  organized,  he  became 
president  of  the  Carnegie  Company. 

In  personal  appearance  Mr.  Corey  is 
a  rather  short,  heavily-built  man,  with  a 
fresh  complexion,  a  small  moustache, 
and  an  unwrinkled  face  which  makes  him 
look  even  younger  than  he  really  is. 

In  manner  he  is  brisk  and  energetic. 
He  wears  loose  and  comfortably  fitting 
clothes,  and  is  democratic  in  his  man- 
ners. He  has  never  lost  his  great  in- 
terest in  the  practical  processes  of  mak- 
ing the  various  steel  and  iron  products ; 
and,  as  the  present  head  of  the  steel  cor- 
poration, it  is  understood  that  he  devotes 
most  of  his  time  to  their  direction,  leav- 
ing the  handling  of  the  financial  problems 
connected  with  the  administration  to  men 
especially  trained  in  that  direction.  He 
is  essentially  an  example  of  a  successful 
technical  man  in  the  great  steel  industry. 
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The  Automobile's  Successor 

OOCIETY^S  NEWEST  VEHICLE  is 
•^  the  auto-chair.  It  first  made  its  ap- 
pearance at  the  St.  Louis  Exposition,  and, 
because  of  its  convenience,  neatness,  and 
simplicity,  at  once  sprang  into  favor.  It 
is  destined  soon  to  be  seen  in  large  num- 
bers on  the  fashionable  streets  and  boule- 


Auto-Chair  in  Use. 

vards  of  New  York  and  Chicago.  By 
many  this  new  type  of  vehicle  is  already 
proclaimed  the  automobile's  successor.  It 
can  be  manufactured  much  cheaper  than 
the  automobile,  and  for  shopping  and 
light  usage  it  has  no  equal.  The  chair 
takes  the  form  of  a  low  phaeton  without 
a  cover.  There  are  four  wheels  —  two 
large  rear  wheels,  and  two  small  ones 
under  the  foot  rest.  All  are  pneumatic- 
tired.  The  seats  are  upholstered  in  cane 
like  those  in  street  cars.    Behind  the  seat 


is  a  box  which  contains  the  batteries  that 
furnish  the  motive  power. 

Belt  Conveyors 

A  LTHOUGH  belt  conveyors  have  for 
'**'  years  been  used  in  the  handling  of 
grain  in  most  large  elevators,  it  is  only 
recently  that  they  have  been  found  capa- 
ble of  a  much  wider  application.  Such 
materials  as  coal,  coke,  ashes,  crushed 
stone,  ores,  boxes  and  barrels — in  fact, 


Belt  Conveyor  Carrying  Coal. 

all  substances  except  those  which  will 
directly  destroy  the  belt  by  chemical 
action  or  heat — can  be  handled  in  this 
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way  with  dispatch  and  economy.  So 
radical  was  this  innovation  on  former 
methods  that  many  at  first  doubted  its 
practicability,  but  its  success  was  soon 


servation  only.  They  lie  within  sight  of 
the  town,  but  out  of  range  of  the  shore 
batteries.  The  firing  ship  3  lies  where, 
owing  to  the  contour  of  the  ground,  it 


FIG.  I.    MR.  KELWAY  AND  HIS  TELEMETER. 


demonstrated.  The  accompanying  cut 
illustrates  a  belt  conveyor  delivering 
lump  coal. 

A  special  convenience  may  be  served 
by  the  attachment  of  a  "tripper"  whereby 
the  material  can  be  delivered  at  any  de- 
sired intermediate  point. 


Firintf  at  Unseen  Objects 

WIRELESS  TELEGRAPHY,  an<l 
^^  a  new  iti  vent  ion  known  as  Kcl- 
way's  telemeter,  have  enabled  the  Jap- 
anese battleships  successfully  to  hit  un- 
seen targets  miles  away.  The  telemeter 
and  an  accompanying  stop-watch  are  the 


cannot  be  hit  by  the  forts,  but  within 
range  of  the  town.  It  cannot,  however, 
see  its  target.  When  about  to  fire,  ship  3 
warns  i  and  2  by  wireless  telegraphic 
bell.  They  watch  for  the  bursting  of  the 
shell  and  each  takes  the  time  between  the 
flash  and  the  report  by  means  of  Kel- 
way's  stop-watch,  which  gives  the  dis- 


^.tAi:^^ 


l-IG.  2,    CHUISERS  REGULATING  FIRK  OF 
KATTLESHIP  AT   UKSEEN  MARK. 


invention  of  C.  E.  Kelway,  an  English- 
man. The  system  may  be  understood  by 
reference  to  the  illustrations. 

Cruisers  i  and  2  (Fig.  2)  are  for  ob- 


tance  of  each  observation  ship  from  the 

point  of  explosion. 

With   their  known   distance  apart   as 

base-line  A,  they  set  oflf  the  distance  B 
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and  C  on  the  telemeter  ( Fig.  i ) ,  and  ob- 
tain the  triangle;*  which,  when  applied 


^\ 

■d: 

t>«<Ml 

K 

L«..»4 

w 

Fio.  3.    Method  of  Guiding  Ship  to  Quay. 

to  the  chart  of  the  town,  shows  the  point 
where  the  shell  fired  along  trajectory  D 
has  burst.  Errors  in  gunnery  are  thus 
corrected  by  wireless  telegraphic  signals 
to  the  firing  ship. 

Similarly  by  observing  times  of  report 
of  gun  in  ship  3,  ships  i  and  2  can  learn 
their  position  relative  to  that  vessel. 

In  Fig.  3,  L  and  L^  are  signalling  sta- 
tions on  shore.  Si  is  a  friendly  ship  ap- 
proaching a  quay.  The  base-line  L  L^ 
is  known.  L  and  Li,  at  intervals  of  30 
seconds,  sound  a  signal,  at  the  same  time 
notifying  the  moment  of  sounding  to  Si 
by  Hertzian  waves.     The  distances  SjL 


Floral  Clock  at  St.  Louis  Exposition. 

and  SiLj  are  thus  ascertained,  and  the 
ship  learns  her  position.  Similar  ob- 
servations taken  at  S^,  S3,  S4,  Sg  give  the 
dotted  triangles,  and  bring  the  vessel 
safely  in.  In  war  time  the  base-line  is 
given  by  two  moored  cruisers  R  R, 
which,  by  the  same  method  of  signals, 
give  the    ship    the    series    of    triangles 


marked  by  the  black  lines,  thus  enabling 
her  to  enter  the  harbor. 

Colossal  Floral  Clock 

AN  IMMENSE  FLORAL  CLOCK, 
^^  which,  by  a  masterly  interior  me- 
chanism, is  made  to  keep  correct  time, 
is  one  of  the  most  interesting  attractions 
at  the  St.  Louis  World's  Fair.  The  dial 
of  the  clock  is  100  feet  in  diameter.  The 
minute  hand  is  50  feet  long  and  6  feet 
wide. 


Double  Lightning  Flash 

T-HE  PHOTOGRAPH  reproduced  in 
*  the  accompanying  cut  is  not  of  a 
single  lightning  flash  but  of  a  double 
flash.  It  was  taken  by  Mr.  H.  McKillip, 
of  Bloomsburg,  Pa.  Mr.  McKillip  was 
endeavoring  to  secure  a  good  lightning 


♦The  numbers  and   letters   on   the  telemeter  corre- 
s/»ond  with  the  ships  and  distances  observed. 


Double  Lightning  Flash. 
An  unusual  coincidence  caught  by  the  camera. 

picture  during  a  thunderstorm,  and,  after 
waiting  for  nearly  an  hour  and  obtaining 
only  specimens  of  sheet  lightning,  noted 
a  flash  which  began  near  the  center  of  the 
line  of  vision  and  shot  downward.  As  he 
was  about  to  close  the  shutter  of  the  lens, 
he  was  surprised  to  note  another  flash 
which  extended  from  right  to  left  nearly 
meeting  the  vertical  bolt.  He  left  the 
shutter  open  with  the  result  that  appears 
in  the  picture.  It  is  probably  the  only 
case  on  record  where  two  flashes  of  light- 
ning have  ever  been  photographed  in 
such  quick  succession,  or  have  assumed 
such  a  peculiar  shape. 
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A  Mechanical  Calculator 

/CALCULATING  BY  MACHINERY 
^  some  time  ago  became  a  substantial 
reality,  but  has  now  been  brought  within 
the  reach  of  everybody  through  the  in- 
vention of  a  remarkable  little  contrivance 
by  Clarence  E.  Locke  of  Kensett,  Iowa. 


The  Locke  Adder. 

Mr.  Locke  has  named  his  invention  the 
"Locke  Adder ;"  but  it  can  also  multiply, 
subtract,  divide,  and  perform  all  other 
kinds  of  arithmetical  work  in  about  one- 
fourth  the  time  taken  by  the  most  skilled 
accountant.  There  is  no  need  of  an  ex- 
pert accountant  to  do  the  work  of  this 
machine.  So  far  as  the  calculations  are 
concerned,  he  might  be  discharged  at 
once,  and  the  office  boy  could  be  taught 
to  do  his  work  in  a  day.  Thus  machinery 
is  not  only  doing  away  with  manual 
labor,  but  it  is  beginning  to  take  the 
place  of  brains. 

With  the  Locke  adder,  calculating  of 
any  kind  becomes  purely  a  mechanical 
process.  Thinking  is  not  necessary,  more 
than  is  required  to  place  the  fingers  on 
the  numbers  indicated  in  the  problem 
one  has  to  solve.  All  the  living  account- 
ant has  to  do  is  place  his  fingers  on  the 
keys.  The  machine — the  inanimate  ac- 
countant— will  do  the  rest,  quicker  by 
far  than  the  human  accountant,  and  it 
will  never  make  the  slightest  mistake.  It 
is  impossible  for  the  machine  to  err. 

The  machine,  invented  by  man,  that 
can  perform  all  these  things,  will  not 
weigh  a  third  as  much  as  the  best  human 
accountant's  brain.  It  is  a  very  small 
contrivance — weighing  just  7  ounces — 
which  can  be  placed  in  a  corner  of  the 
desk,  or  used  as  a  paper  weight,  or  car- 
ried in  the  pocket.  Its  ability  never  be- 
comes impaired  from  intemperance  or 
overwork,  it  is  honest,  and  ever  in  readi- 
ness ^:o  solve  the  most  intricate  problems. 

The  adder  consists  of  a  frame  or  cas- 
ing containing  a  series  of  parallel  bars. 


the  central  portions  of  which  are  exposed 
while  the  ends  are  covered  by  plates. 
There  are  two  kinds  of  bars — the  sta- 
tionary guide  bars  and  the  sliding  bars. 
The  guide  bars,  on  their  upper  surface,, 
have  the  numerals  i  to  9  equally  spaced 
in  regular  sequence  from  left  to  right. 
Between  the  guide  bars,  and  adapted  to 
move  from  right  to  left  or  left  to  right, 
are  the  sliding  bars.  Each  of  these  bars 
is  about  twice  as  long  as  the  exposed 
portion  of  the  guide  bars,  and  has  on  its 
upper  surface  a  series  of  projections  or 
knobs,  spaced  at  the  same  intervals  as  the 
numerals  on  the  guide  bars.  When  these 
bars  are  moved  to  the  right  or  left,  the 
figures  indicating  results  appear  in  the 
U-shaped  openings  at  the  right  of  the 
operating  section.  The  result  figures  are 
read  down,  or  toward  the  operator,  and 
are  in  plain  sight,  yet  so  placed  that  there 
is  no  danger  of  confusing  them  with  the 
numerals  on  the  guide  bars. 

Different  sliding  bars  represent  differ- 
ent orders  in  the  decimal  notation — the 
lowest  or  nearest  slide  being  units,  the 
next  tens,  the  next  hundreds,  and  so  on — 
the  top  bar  being  hundreds  of  millions. 
Guide  words  and  figures  on  the  plates 
make  everything  plain  to  the  beginner. 

Maid  of  the  Mist 

TTHE  REMARKABLE  IMAGE  shown 

•*'    in  the  accompanying  photograph  was 

developed  on  a  film  which  was  exposed 

by  a  tourist  at  Niagara  Falls.    The  trav* 


Maid  of  the  Mist. 
A  caprice  of  vapor  effect  caught  by  the  camera. 

eler  decided  to  get  a  view  of  the  Cana- 
dian Fall    with  a  pocket  camera,  littlQ 
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knowing  that  the  lens  had  caught  and 
reproduced  the  figure  of  a  woman  rising 
from  the  mist.  On  examination  of  the 
accompanying  view,  however,  the  figure 
can  be  seen  clearly  defined  at  the  left  of 
the  picture.  It  was  probably  merely 
some  weird  creation  of  the  mist  cloud 
that  hangs  over  the  cataract,  produced  by 
air  currents. 


Ideal  Life  Preserver 

A  LIFE-SAVING  SUIT  that  will  en- 
'**'  able  the  wearer  to  remain  in  the 
water  indefinitely  without  experiencing 
discomfort,    has    been    invented  by  M. 


Joseph  Probst  in  His  Life  Suit. 

Joseph  Probst  of  Geneva,  Switzerland. 
After  him  it  is  named  the  Probst  Life 
Suit.  A  person  can  don  the  suit,  it  is 
claimed,  as  quickly  as  he  can  place  an 
ordinary  life  belt  around  him ;  and  when 


it  is  on,  he  is  absolutely  safe  against  the 
roughest  sea  that  ever  raged.  Food  and 
water  are  carried  in  apartments  in  the 
suit.  The  inventor,  to  test  the  powers 
of  his  device,  recently  remained  in  the 
water  for  a  whole  month,  and  reported 
that  he  enjoyed  his  experience  as  much 


Two-Legged  Cats. 
Their  tails  partially  serve  the  purpose  of  hind  legs. 

as  a  cruise  in  a  sailing  vessel.  The  suit 
is  of  India  rubber  and  opens  in  the  cen- 
ter. On  the  outside  are  air-tight  com- 
partments large  enough  to  carry  all 
necessary  supplies,  including  an  instru- 
ment to  scare  away  pillaging  fish.  The 
suit  rests  lightly  on  the  waves  almost 
one  half  of  it  being  above  water.  The 
wearer  may  lie  down  or  stand  up  in  it. 

^* 
Biped  Cats 

npHESE  KITTENS  are  very  much  like 
^  other  kittens  with  the  exception  that 
they  have  no  hind  legs.  Out  of  a  litter 
of  seven,  they  were  born  with  but  four 
legs  between  them.  However,  this  makes 
but  very  little  difference,  as  they  are  able 
to  support  themselves  on  their  tails,  and 
can  get  about  without  difficulty  and  very 
quickly.  They  are  now  several  months 
old,  and  as  active  and  healthy  as  the  av- 
erage feline.  Mrs.  Taylor,  their  owner, 
is  a  colored  woman  residing  in  Baltimore. 
She  is  very  proud  of  her  pets,  and  has 
refused  an  offer  of  $io  each  for  them. 

^* 
A  Hurricane's  Patli 

'TTTIS  PICTURE  is  a  forcible  reminder 
^  of  what  the  wind  can  do  in  the  space 
of  five  minutes.  It  is  a  view  of  the  track 
of  a  hurricane  which  passed  over  a  part 
of  the  city  of  Baltimore.     Directly  in 
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the  path  of  the  hurricane  stood  a  massive 
brick  machine  shop  used  by  a  railroad 
company  for  making  repairs  to  its  cars. 
It  was  literally  filled  with  heavy  boring 
tools,  power  lathes,  power  hammers,  and 
other  equipment.  The  building  was  con- 
structed of  a  framework  of  hardwood 
beams  i8  inches  square,  and  the  outer 
brick  walls  were  nearly  three  feet  thick. 
Within  actually  five  minutes  after  the 
tornado  stnick  the  building,  this  scene  of 
ruin  was  presented,  the  portion  in  the 
path  of  the  storm  being  literally  cut  out, 
leaving  the  ends  of  the  building  intact. 


Five  Minutes'  Work  of  a  Hurricane. 

with  their  equipment  uninjured.  The 
picture  shows  how  the  brick  and  stone 
were  torn  apart,  and  how  the  framework 
was  crushed  to  pieces,  while  every  ma- 
chine was  thrown  from  its  foundations. 


New  Type  Marine  Motors 

jV/IARINE  .MOTORING  has  sprung 
^^^  into  unexpected  prominence  recently 
as  the  result  of  improved  machinery  that 
makes  the  diversion  more  enjoyable  and 
safer  than  its  early  advocates  ever  an- 
ticipated. What  the  automobile  is  to  the 
land,  the  motor  launch  now  is  to  the 
water.  But  the  danger  is  no  greater  and 
the  sport  is  declared  to  be  more  health- 
ful and  exhilarating  than  automobiling, 
while  the  cost  of  outfit  and  supplies  is 
less. 

New  style  motors,  doing  away  with  the 
many  inconveniences  of  the  old-type  ma- 
chines, are  responsible  for  the  phenom- 


enal popularity  that  the  gasoline  launch 
has  attained.  One  of  the  most  remark- 
able of  these  new  motors  comes  from 
Buffalo,  N.Y.,  where  it  is  manufactured 
by  the  Buffalo  Gasoline  Motor  Company, 
All  the  four  cylinders  of  this  motor  are 
fed  with  a  carburettor  through  one  inlet 
casting.  With  all  the  motors,  are  fur- 
nished a  float-feed  carburettor,  which  is 
attached  directly  to  the  motor  and  con- 
tains a  throttle  for  gauging  the  amount 
of  gasified  vapor  admitted  to  the  cyl- 
inders. Attadied  to  this  is  a  lever  of 
neat  design,  located  near  the  sparker 
lever,  so  that  the  sparking  and  throttling 
are  conveniently  and  easily  operated. 

The  new  motors  contain  solid,  one- 
piece,  steel-forged  crank  shafts  and  me- 
chanically operated  inlet  valves.  This 
insures  a  regular  supply,  which  in  turn 
gives  a  steady,  measured  impulse  and 
regular  speed.  This  is  a  wonderful  im- 
provement over  the  troublesome  crank- 
ing motor  which  would  not  start  because 
the  inlet  valves  were  stuck  to  the  seats. 
All  motors  of  this  new  type  are  equipped 


New  Marine  Gasoline  Motor. 


with  metal-enclosed  bases,  with  suffi- 
ciently enlarged  detachable  panels,  so 
that  access  to  all  parts  is  easy.  Solid 
steel- forged  valves  are  used,  and  are  ac- 
curately ground  to  a  good  seat.  Five 
heavy  bearings  in  the  base  of  the  motor 
assure  firm  journals  for  the  crank  shaft. 
Double-lock  nuts  and  split  keys  hold 
these  bearing  caps  in  proper  place,  and 
consequently  there  is  no  trouble  from 
lost  nuts  and  loose  bearings.  The  motors 
are  completely  water- jacketed,  including 
head  and  valves.  There  is  no  packing 
except  on  the  water-jacket  plate;  there 
is  never  any  trouble  with  this  because 
there  is  no  pressure  to  blow  it  out.    The 
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sparker  plugs  on  top  of  the  motors  have 
double-seated  ground  joints,  absolutely 
compression  tight.  The  steel- forged 
cams,  operating  inlet  and  outlet  valves, 
are  all  on  one  shaft,  and  are  pinned  on 
in  order  to  insure  opening  of  the  valve 
at  absolutely  the  right  time.  The  valve 
plugs  are  just  above  the  valves  in  the 
center.  Should  any  valve  leak,  it  can  be 
taken  out  immediately,  reground,  re- 
placed, and  made  ready  to  run  in  a  very 
short  time. 

The  illustration  shows  a  two-cylinder 
75^  horse-power  balanced  motor  of  this 
type.  It  has  a  bore  of  4 J4  inches ;  stroke, 
5  inches ;  weight,  395  pounds  without  re- 
verse gear,  or  545  pounds  with  bed  and 
reverse  gear ;  diameter  of  fly  wheel,  16 
inches;  diameter  of  shaft,  i^  inches. 
The  speed  can  be  changed  instantly  at 
the  will  of  the  operator  from,  say,  600 
normal  to  1,000  maximum.  The  length 
of  the  motor  over  all  is  but  15  inches,  ex- 
clusive of  6  inches  of  shaft  on  both  ends. 
The  foundation  is  but  13^/^  inches  long, 
and  the  width  is  I4>^  inches. 

^* 
Universal  Square  and  Protractor 

A  MONO  MANY  DEVICES  brought 
'**'  out  in  recent  years  for  the  specific  re- 
quirements of  mechanical  draftsmen,  a 
form  of  square  has  just  appeared  that  is 
peculiarly  adapted  to  the  rapid  and  easy 
performance  of  that  class  of  work.  Ma- 
chine designers  and  structural  draftsmen 
will  generally  recognize  that,  except  for 
bolt  heads  and  short  work,  ruling  edges  of 
60  degrees'  and  45  degrees'  slope  are 
seldom  required,  but  for  this  purpose 
they  are  in  almost  constant  demand, 
while,  on  the  other  hand,  the  presence 
of  the  two  ordinary  60-  and  45-degree 
triangles  on  the  drawing  board  is  a  con- 
tinual nuisance. 

The  ingenious  instrument  referred  to — 
the  invention  of  Mr.  Duane  J.  Kelsey, 
New  Haven,  Conn. — does  away  with  the 


two  triangles,  and  supplies  in  addition 
several  valuable  requirements.  It  is 
primarily  a  square  of  large  range  and 
light  weight,  in  thorough  control  from 
a  knob  located  near  its  center  of  gravity. 
Its  arms  are  secured  at  right  angles  to 
each  other  under  an  aluminum  plate,  and 
are  thus  easily  adjusted,  repaired,  or  re- 
placed. As  usually  made,  it  has  trans- 
parent celluloid  edges,  but,  if  desired,  the 
inner  edges  are  provided  with  accurate 
scales  turned  down  to  meet  the  paper 
with  a  very  slight  thickness  of  ruling 
edges,  thus  rendering  practical  a  large 
proportion  of  the  petty  measurements  of 
a  drawing  without  the  use  of  a  separate 
scale. 

The  drawing  of  square,  hexagonal, 
and  wood  screw  heads  is  provided  for 
in  the  central  portion  of  the  instrument 
which  is  a  transparent  celluloid  plate 
having  a  large  arc,  bevelled  on  the  edge 
and  graduated  to  degrees. 

The  instrument  measures  all  angles 
from  horizontal  or  perpendicular  lines 
on  the  drawing,  and  also  provides  for 
laying  them  off.  For  the  drawing  of  odd 
angle  work,  including  structural  designs, 
special  projections,  cams,  etc.,  it  is  pe- 
culiarly adapted  by  means  of  a  base  at- 
tachment to  which  the  square  is  clamped 
by  a  few  turns  of  the  knob.  This  base 
has  a  vernier  limb  reading  to  10**,  and 
rides  against  the  T-square  on  all  parts 
of  the  board,  providing  for  lines  at  any 
angle  and  their  perpendiculars,  at  one 
setting.  Angle  work  is  thus  made  more 
rapid  and  easy  than  square  work. 

Another  convenience  of  no  small 
amount  is  the  avoidance  of  shadows 
when  working  by  artificial  light,  as  one 
side  or  the  other  of  each  arm  is  always 
in  more  or  less  direct  light.  The  polished 
metal  plates  and  trimmings  give  the  in- 
strument a  substantial  and  pleasing  ap- 
pearance, and  its  manipulation  is  as  easy 
as  that  of  triangles  of  much  smaller 
range. 
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RUSSELL  SAGE. 
The  Great  Money-Leader  of  New  York. 


Practical  Talks  by  Practical  Men 


Thrift  and  Happiness 

The  Gospel  of  Saving  Discussed  by  one  of  the  Ricliest  of  American  Millionaires 


FOR  over  twenty-five  years  Russell 
Sage  has  been  known  to  the  aver- 
age American  as  one  of  the 
shrewdest  of  the  many  prominent 
business  men  in  New  York  City,  and  for 
an  equal  term  of  years  he  has  been  the 
target  for  all  manner  of  cheap  newspaper 
witticisms.  All  the  same,  when  Russell 
Sage  expresses  his  opinion  upon  any  sub- 
ject, there  is  so  much  sound  common - 
sense  in  what  he  says,  that  the  reason 
for  his  business  success  is  not  difficult 
to  understand.    Some  time  ago  he  wrote 


an  article  for  the  Saturday  Evening  Post, 
on  "The  Gospel  of  Thrift,"  that  is  well 
worth  the  attention  of  every  young  man. 
We  quote  the  following  : 

"Thrift  is  so  essential  to  happiness  in 
this  world,  that  the  failure  to  practice 
it,  is,  to  me,  incomprehensible.  It  is  such 
an  easy,  simple  thing,  and  it  means  so 
much.  It  is  the  foundation  of  success 
in  business,  of  contentment  in  the  home, 
of  standing  in  society.  It  stimulates  in- 
dustry. I  never  yet  heard  of  a  thrifty 
man  who  was  lazy.    It  begets  independ- 
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ence  and  self-confidence.  It  makes  a  man 
of  the  individual  who  practices  it. 

"I  think  the  greatest  fault  that  char- 
acterizes our  education  of  the  young  to- 
day is  the  failure  to  teach  thrift  in  the 
schools.  From  the  very  outset  a  child 
ought  to  understand  the  value  of  saving. 
In  some  schools,  I  understand,  penny 
savings  fimds  are  now  established.  Out 
of  these  funds,  if  they  are  administered 
with  practical  common-sense,  will  grow 
more  sound  teaching  than  out  of  any- 
thing else  in  the  curriculum.  I  mean 
teaching  that  will  make  for  success ;  and 
that,  after  all,  is  what  the  mother  hopes 
for  for  her  child,  and  a  nation  for  its 
citizens. 

"This  is  a  tremendously  practical 
world,  and  that  man  is  going  to  get  the 
most  out  of  it  who  is  not  hampered  by 
a  constant  want  of  money.  It  is  absurd 
to  suppose  that  great  riches  always  bring 
happiness,  or  even  that  the  accumulation 
of  great  riches  is  essential  to  success. 
The  man  of  moderate  means  is,  on  the 
whole,  perhaps  happier  than  the  extreme- 
ly rich  man ;  and  he  who  makes  for  him- 
self a  safe  place  in  any  field,  can  be  set 
down  as  being  quite  as  successful  as  the 
man  who  accumulates  millions.  But  the 
man  who  is  perpetually  hard  up  cannot 
under  any  circumstances  be  happy,  no 
matter  what  the  foolish  in  the  world  may 


say;  and  no  man  can  win  a  safe  place 
in  the  world  if  he  is  hampered  with 
debts.  Helpless  poverty  is  the  most 
crushing  affliction  that  can  come  to  a 
family,  and  is  the  affliction  most  easily 
avoided.  The  man  who  starts  out  right 
will  never  be  poor  in  the  extreme  sense, 
no  matter  how  limited  his  income  or  how 
circumscribed  his  opportunities. 

"Every  young  man  who  wishes  to  suc- 
ceed should  study  carefully  the  human 
race.  There  is  even  more  instruction  in 
the  people  who  are  about  us  than  in  the 
books  that  lie  on  shelves.  All  we  want  is 
the  faculty  to  read  the  people  as  we  read 
the  books.  And  this  faculty  may,  with 
patience  and  perseverance,  be  cultivated. 

"Few  things  so  well  equip  a  man  for 
competition  with  his  fellows,  as  a  thor- 
ough knowledge  of  human  nature.  It 
will  teach  him  that  men  are  not  bad,  but 
weak.  He  need  but  avoid  their  weak- 
nesses to  avoid  their  failures.  Not  that 
a  negative  character  is  desirable.  But  as 
matters  stand,  even  such  a  character  is 
almost  sufficient  to  insure  a  reasonable 
degree  of  success.  But  to  make  this  suc- 
cess certain,  a  positive  character  is  neces- 
sary. The  young  man  must  not  only 
avoid  the  vice  and  weakness  of  his 
neighbors,  but  he  must  practice  the  vir- 
tues that  they  do  not  possess  or  do  not 
give  evidence  of  possessing." 


Dinner-Pail  Philosophy 


C  The  pessimist  always  bites  the  spots  on 
the  apple  first. 

C.  The  man  who  tries  to  cash  flattery  always 
finds  it  a  forgery. 

C  It  is  hard  to  be  popular  with  pigs  and  to 
keep  out  of  the  trough. 

C  Where  the  feathers  of  vanity  fly  there  is  al- 
ways a  good  mark  for  the  gun,  but  never 
enough  bird  to  pay  for  the  shot. 

C  You  don't  need  to  be  a  philosopher  to  draw 
deductions  and  learn  lessons  from  the  mis- 
fortune that  befalls  others. 


C  No  man  is  so  ricn  that  he  can  afford  to  lose 
a  friend. 

C  The  Master  never  dwells  in  the  same  heart 
with  malice. 

4L  Keep  things  moving.  Even  a  quarrel  will 
die  if  not  stirred  up. 

C  If  you  make  hay  while  the  sun  shines,  very 
little  grass  will  grow  under  your  feet. 

C  The  Lord  would  be  pleased  if  a  lot  of  peo- 
ple would  take  the  padlocks  off  their  purses 
and  put  them  on  their  lips.  j 
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In  former  years,  grain  smut  consti- 
tuted a  serious  menace  to  the  agriculture 
PrtTention  of  ^*  North  Dakota  and  of 
Grain  Smut  f^  Northwest  in  general. 
Ihe  disease  is  due  to  a 
fungus  parasite  which  attacks  wheat, 
oats,  barley,  rye,  etc.  Prof.  H.  L.  Bolley, 
the  State  Agriculturist,  after  various  ex- 
periments, introduced  what  is  known  as 
the  formaldehyde  treatment,  which  has 
proven  a  specific  remedy  and  is  worth 
millions  of  dollars  annually  to  the  farm- 
ers of  North  Dakota  alone.  The  treat- 
ment consists  simply  in  soaking  the  seed 
in  a  solution  of  formaldehyde  just  prior 
to  planting.  It  has  now  become  a  gen- 
eral practice,  entirely  preventing  smut. 


The  New  York  Central  and  Lake 
Shore  roads  have  inaugurated  a  plan 

Prom  Fireman     Y^^'""^  /"^^  ^^'Y^  ^^^  P^^^" 

to  Engineer      ^^"?  ^^  educating  firemen 

to  be  competent  engineers. 

Under  the  new  plan,  both  roads  will 

have  examining  boards.    The  New  York 

Central's  has  already  been  organized,  and 

will  have  its  headquarters    in    Albany. 

The  Lake  Shore's  will  probably  have  its 

headquarters  in  Chicago. 

The  methods  of  the  board  are  these: 
In  the  first  year  of  his  service,  a  fireman 
gets  a  book  of  rules,  which  pertain  wholly 
to  the  mechanical  and  fuel  phases  of  a 
locomotive.  At  the  end  of  a  year  he  is 
examined  in  the  subjects  contained  in 
the  book,  and  if  he  fails  is  dropped  from 
the  service  altogether.  A  similar  course 
IS  pursued  the  second  year.  At  the  end 
of  the  third  year,  he  must  attain  an  aver- 
age of  80  per  cent  in  the  three  years* 
course.  Before  he  gets  a  diploma  as  a 
qualified  engineer,  however,  he  must  at- 


tain  100  per  cent  in   the  subjects  pre- 
pared by  the  examining  board. 


Out  on  the  Western  prairie,  the 

people  frequently  move  from  one  town  to 

another,  taking  along  not 

Moving  a  Bank    only       their       household 

goods     but     even     their 

houses  and  stores.     The  accompanying 

photograph  is  that  of  a  bank  which  was 

moved  a  distance  of  fifteen  miles  through 

a  portion  of  South  Dakota.    As  will  be 


Moving  a  Bank  across  the  South  Dakota  Prairibs. 

noted,  the  building  is  a  two-story  struct- 
ure of  fair  size.  The  lower  floor  con- 
tains the  bank  proper  with  its  safe,  also 
the  private  office  of  the  firm.  The  sec- 
ond story  is  devoted  to  storing  merchan- 
dise. The  bankers  decided  that  it  would 
be  advisable  to  locate  in  another  com- 
munity, as  a  railroad  had  been  built  to  it 
and  the  business  prospects  at  the  new 
point  were  better.  So  the  building  was 
lifted  from  its  foundation  by  jack-screws 
worked    by    hand,    placed    on    wooden 
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trucks  provided  with  wooden  wheels,  and 
thus  turned  into  a  huge  vehicle.  Then 
teams  of  horses — twenty  in  all — ^were 
hitched  to  each  side  and  to  the  front,  and 
the  moving  across  the  country  was  ac- 
complished without  accident.  Nothing 
was  taken  from  the  building  to  lighten 
the  load,  and  it  was  ready  for  business 
on  reaching  its  new  location. 


It  is  interesting  to  note  that  one  of 
The  Technical  World  subscribers, 
American  George  M.  Wise,  of  the 
Machinery  Bengal  Iron  &  Steel  Com- 
in  India  pany,  Kulti,  British  India, 
has  recently  installed  some  American 
machinery  in  a  new  steel  plant  at  that 
place.  There  are  extensive  installations 
yet  to  be  made,  comprising  conveyors, 
hoisting  appliances,  blowers,  etc.,  open- 
ing up  an  inviting  field  in  which  the 
enterprising  American  will  have  an  im- 
mediate opportunity  to  demonstrate  his 
power  to  rneet  the  competition  of  his 
British  or  other  European  rival.  Firms 
manufacturing  machinery  of  the  kind 
mentioned  will  find  it  to  their  advantage 
to  send  their  catalogues  to  Mr.  Wise. 


At  its  last  session,  the  North  Da- 
kota Legislature  passed    a    Pure    Food 
-        Law,  and  the  State  Food 
LmAIM  Commissioner   says   that, 

^^  ^^  whereas  one  year  ago  72 
per  cent  of  all  the  prepared  food  products 
in  the  State  were  adulterated,  now  less 
than  20  per  cent  are  adulterated,  while 
all  the  most  harmful  have  been  driven 


out. 


Making  paper  from  wood,  a  method 

discovered  by  Dr.  J.  B.  Hill  of  Augusta, 

ll^^l^g         Me.,  has,  in  a  few  years. 

Paper  from  risen  to  one  of  the  most 
Wood  important     industries     of 

the  country.  It  has  revolutionized  the 
paper  trade  of  the  world  and  made  it 
possible  for  newspapers  to  be  sold  at 
their  present  low  prices. 

An  old  hornet's  nest  led  to  this  most 
valuable  discovery  of  Doctor  Hill.  His 
friend  and  neighbor,  the  late  James  G. 


Blaine,  had  told  him  that  there  were  not 
enough  cotton  and  rags  in  the  world  to 
supply  the  newspapers  and  other  publica- 
tions with  their  raw  material.  That  was 
about  twenty-eight  years  ago  when 
paper  was  30  cents  a  pound.  One-half 
the  newspapers  of  the  country  must  have 
gone  to  the  wall  but  for  the  idea  sug- 
gested to  Doctor  Hill  by  the  hornet's 
nest.  He  took  the  nest  to  the  superin- 
tendent of  a  paper  factory,  who  was  his 
friend. 

"There,  why  can't  you  make  paper 
like  that?"  he  asked. 

They  sat  down  together ;  took  the  nest 
apart;  analyzed  it  carefully;  and,  while 
it  appeared  complicated  to  them,  they  de- 
cided that  if  a  hornet  could  make  paper 
out  of  wood,  man  could  do  the  same. 
The  Doctor  discovered  that  the  hornet 
first  chewed  the  wood  into  a  fine  pulp  be- 
fore making  it  into  nest  material.  The 
question  was,  How  did  the  hornet  get 
the  fiber?  That  has  not  exactly  been 
solved  to  this  day. 

Such  was  the  beginning  of  the  wood- 
pulp  industry.  Now  the  logs  of  wood 
are  floated  down  the  river  to  a  pulp  mill. 
In  a  surprisingly  short  time  the  logs  are 
converted  into  great  sheets  of  pulp  ready 
to  be  made  into  paper. 


Once  more  the  clatter  of  the  cotton 
mills  in  Lancashire  is  heard  through  the 

England's  ^^^^  working  week.  Mills 
Cotton  Famine  that  were  closed  have 
Over  opened    again,    and    the 

great  cotton  crisis  that  worked  such 
havoc  across  the  seas  has  passed.  It 
was  the  severest  England  has  known 
since  the  American  Civil  War.  Specu- 
lation of  the  "cotton  kings"  in  the  United 
States  is  held  largely  responsible  for  the 
disastrous  panic  through  which  Lanca- 
shire has  just  passed.  To  this  was  added 
the  calamities  resulting  from  great 
strikes  in  Europe  and  America,  and  a 
slight  shortage  of  the  cotton  crop  in 
America,  on  which  England  at  present 
is  mainly  dependent. 

As  a  result  of  the  disaster,  England 
has  taken  steps  to  make  herself  inde- 
pendent of  America  as  a  source  of  cotton 
supply.      President  Macara  of  the  Lan- 
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cashire  Cotton-Growing  Association, 
newly  organized,  is  at  the  head  of  the 
movement  which  proposes  to  make  the 
British  colonies  grow  cotton  in  sufficient 
abundance  to  supply  Lancashire,  whose 
mills  supply  the  world.  It  is  proposed 
to  begin  at  once  the  cultivation  of  vast 
cotton  crops  in  West  Africa  and  the 
Soudan ;  and,  by  the  agreement,  the  Lan- 
cashire manufacturers  must  accept  cot- 
ton from  these  points  in  preference  to 
American-grown  cotton.  This  is  En- 
gland's  scheme    of   retaliation    for   the 


to  be  a  great  decline  in  the  cotton  indus- 
try in  England,  and  America  may  have 
a  Lancashire  of  her  own.  Manchester, 
in  Lancashire,  is  the  present  center  of 
the  world's  cotton  industry.  The  cotton 
is  grown  in  America,  shipped  to  Liver- 
pool, there  sold  in  bale  to  Manchester,  at 
Manchester  manufactured  into  cloth,  and 
there  sold  to  America  again  in  this  form. 
But  it  is  also  sold  to  other  nations,  for 
all  the  world  is  learning  to  wear  cotton 
goods. 

Not  only  in  Manchester,  but  in  all  the 


THE  WINDING  FRAMES  INSIDE  A  LANCASHIRE  COTTON  MILL. 


awful  calamity  heaped  on  the  English 
people  through  the  action  of  American 
speculators  in  "futures"  and  through  En- 
gland's dependence  on  the  American  cot- 
ton supply. 

If  this  plan  succeeds — ^and  its  success 
is  very  probable,  for  the  wealth  of  En- 
gland is  backing  the  movement  with 
British  Government  sympathy — it  is  in- 
cumbent on  America  to  lose  no  time  in 
beginning  the  manufacture  of  cotton  on 
a  mammoth  scale  so  that  American  grow- 
ers can  find  a  home  market  for  their  raw 
product.  Otherwise  supreme  disaster 
threatens  the  American  cotton-growing 
industry. 

It  will  be  a  difficult  task  for  Americans 
to  make  themselves  independent  of  T^n- 
cashire ;  but  once  it  is  done,  there  is  likely 


surrounding  towns  of  Lancashire,  is  the 
manufacture  of  cotton  goods  the  domi- 
nant industry.  This  is  also  the  greatest 
industry  of  all  England;  and  it  is  inter- 
esting to  note  that  this^-one  of  England's 
chief  sources  of  revenue — is  dependent 
to  a  very  great  extent  upon  the  Southern 
States  of  America. 

With  the  resumption  of  activity  in 
weaving,  the  Manchester  Cotton  Ex- 
change is  beginning  to  display  the  life 
of  its  former  days.  This  exchange 
stands  in  the  heart  of  the  city,  and  its 
members  number  2,000.  They  swarm 
on  the  floor  and  overflow  into  the  adjoin- 
ing streets. 

There  are  fifty  large  towns  within 
twenty  miles  of  Manchester  where  weav- 
ing is  the  sole  source  of  livelihood.  There 
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are  Oldham,  a  town  the  size  of  New  Or- 
leans; Bolton,  as  large  as  Washington, 
with  mills  in  nearly  every  street ;  Ashton- 
under-Lyne,  Heywood,  Middleton,  Cas- 


Inside  a  Cotton  Mill— "  Drawing  the  Cotton." 

tleton.  and  Rochdale,  none  of  which  is 
smaller  than  Galveston,  and  all  of  which 
are  supported  by  the  weaving  industry. 

The  settlement  of  the  great  strike  has 
resulted  in  a  unique  agreement  between 
the  employers  and  employed.  It  is  known 
as  the  "Brooklands  Agreement,"  the. 
terms  of  which  seem  to  render  future 
strikes  out  of  the  question.  The  labor 
leaders  have  access  to  the  books  of  the 
employers ;  and  so  the  sliding  scale  of 
wages  that  has  been  arranged,  can  easily 
be  determined  without  friction  or  sus- 
picion. 

Women  and  children  as  well  as  men 
suffered  untold  hardships  from  the  de- 
pression in  England  alleged  to  have  been 
brought  about  by  the  American  specu- 
lators. More  than  half  the  employees  of 
the  cotton  mills  are  women  and  children 
dependent  on  their  earnings  for  their 
daily  bread. 

All  the  mills,  by  an  agreement,  worked 
on  short  hours  during    the    crisis,  and 


many  of  them  were  forced  to  close  al- 
together. There  was  great  suffering 
among  the  poor  people  as  it  v/as ;  but  it 
would  Jiave  been  many  times  greater  but 
for  the  wise  step  of  the  manufacturers. 

Lancashire  manufacturers  claim  that 
no  climate  can  rival  that  of  Lancashire 
for  cotton-manufacturing  industry,  be- 
cause of  Lancashire's  humidity.  Visitors 
to  Lancashire  feel  depressed  when  day 
after  day  they  see  the  rain  descending  in 
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unabated  persistence ;  but  the  native  bears 
the  downpour  with  cheerful  equanimity, 
because  he  knows  that  the  humidity  of 
the  climate  renders  Lancashire  unrivaled 
in  the  manufacture  of  the  finer  grades  of 
cotton  goods.  Besides,  the  workmen  of 
Lancashire  are  probably  more  skilled 
than  those  of  any  other  country. 

The  manufacture  of  textile  machinery 
is  also  a  great  industry  in  Lancashire : 
and  where  Lancashire  is  unable  to  sell 
her  cotton  goods,  she  does  the  next  best 
thing,  and  sells  the  machinery  by  which 
these  goods  can  be  produced.  Thus  she 
levies  a  profit  even  on  her  rivals. 
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Hindrances  to  Cross-Country  Auto  Tours 

Test  Trip  of  2,000  Miles  Shows  Prejudice,  Bad  Uws.  and  Bad  Roads  to  Be  the 

Greatest  Drawbacks  in  America 


WHAT    are   the    principal    hin- 
drances to  the  enjoyment  of  a 
cross-country  automobile  tour 
taken    purely    as    a    pleasure 
pursuit    under    existing    conditions    in 
America  ? 

To  answer  this  question,  so  pertinent 
at  this  time,  when  Americans  are  vying 
with  the  French  and  English  and  Ger- 
mans in  long  overland  trips  —  amuse- 
ments that  have  become  exceedingly  pop- 
ular in  Europe — and  when  entirely  new 
types  of  automobiles  have  been  con- 
structed to  meet  the  new  demands,  Mr. 
J.  F.  Miller  of  the  American  School  of 
Correspondence  at  Armour  Institute  of 
Technology,  made  a  2,000-mile  trip  from 
Chicago  to  Syracuse,  X.  Y.,  and  return, 
taking  careful  notations  and  gathering 
infonnation  from  various  sources  along 
the  route.  That  the  answer  might  not 
be  fonned  from  conditions  as  viewed  by 
masculine  eyes  alone,  Mr.  Miller  took 
with  him  a  lady  companion — his  wife — 
and  their  joint  opinions  on  the  subject 
will  doubtless  be  interesting  to  America's 
growing  army  of  women  automobile  en- 
thusiasts, as  well  as  to  the  men. 

After  a  two  months'  outing  and  ob- 
servations made  in  nearly  all  kinds  of 
weather,  on  roads  good  and  bad,  and 
among  the  varied  classes  of  people  that 
are  necessarily  encountered  in  the  heter- 
ogeneous population  of  the  East  and 
Central  West,  Mr.  and  Mrs.  ]Miller  have 
given  their  answer  to  the  important  ques- 
tion. Following  is  a  summary  of  the 
objectionable  conditions  mentioned  by 
them,  arranged  in  order  of  their  im- 
portance : 

First — The  animosity  of  the  rural  and  ur- 
ban populace  toward  automobiles  and  auto- 
mobilists,  resulting  from  vituperative  news- 
paper comments,  which  are  ever  taken  seri- 
ously by  the  countryman. 

Second — The  unjust,  partial,  and  prejudicial 
laws  of  many  States,  counties,  and  towns, 
attributable  solely  to  the  ignorance  of  the 
lawmakers  regarding  the  automobile,  its  per- 
fect control,  and  its  great  benefits  to  the  peo- 
ple in  general. 


Thiri>— Bad  roads  and  bridges,  and  poor 
laws  that  prevent  the  building  and  maintenance 
of  better  ones. 

Fourth — Difficulties,  in  sparsely  settled  dis- 
tricts, of  obtaining  supplies,  and  the  inferior 
grades  of  those  that  are  obtainable. 

Fifth — Parsimony  of  automobile  agents,  re- 
pair men,  and  supply  houses,  manifested  in 
their  charging  exorbitant  prices  to  automo- 
bilists  on  tour. 

Sixth— Ignorance  of  rural  residents  regard- 
ing automobiles  and  the  persons  who  operate 
them,  caused  by  the  scarcity  of  automobiles 
owned  by  persons  outside  of  the  cities. 

Seventh — Improper  provision  for  long  trips 
by  the  tourist  in  not  selecting  a  car  best 
adapted  to  his  needs,  and  in  not  providing 
the  necessary  supplies  and  provisions  before 
starting. 

Threats  of  being  shot;  their  way 
blocked  ;  many  times  impeded  by  obstruc- 
tions wilfully  placed  in  their  road ;  in- 
sulted and  uncivilly  treated  in  innumer- 
able instances  —  these  were  occurrences 
of  the  trip  that  go  to  prove  an  unfriend- 
liness toward  the  automobilist  on  the 
part  of  the  traditionally  kind-hearted 
farmer.  Of  course  this  treatment  was 
rather  the  exception  than  the  rule;  but 
it  was  the  tourist's  mission  to  note  the 
principal  hindrances  to  the  enjoyment  of 
a  cross-country  automobile  tour,  and, 
therefore,  he  must  give  prominence  to  the 
hindrances.  They  were  encountered, 
too,  without  seeking  them  in  any  way, 
but  in  the  course  of  an  ordinary  cross- 
country trip  such  as  any  owner  of  a 
motor  car  might  take  purely  for  pleasure. 

There  have  been  many  "endurance" 
runs  that  have  truthfully  tested  the  en- 
durance of  man  and  vehicle ;  there  have 
been  short-  and  long  distance  speed  runs, 
"continuous"  runs  of  thousands  of  miles, 
mountain  climbing,  rough  road  contests, 
and  every  other  kind  of  automobile  test 
that  minds  could  devise,  save  the  simple 
one  of  determining,  for  the  information 
of  others,  just  what  conditions  are  apt 
to  be  encountered  in  an  ordinary  long- 
distance pleasure  tour.  With  this  object 
solely  in  view,  Mr.  Miller  did  not  try 
to  drive  his  automobile  through  raging 
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torrents  or  over  trembling  trestles  -span- 
ning them ;  nor  did  he  attempt  to  scale 
mountain  peaks,  or  leap  from  precipices, 
or  bear  down  trees  in  his  path  by  forcing 
his  way  through  the  jungles,  as  do  the 
heroes  of  the  modern  automobile  tours. 
He  sought  to  experience  no  more  diffi- 
culties than  would  be  unavoidably  en- 
countered, and,  if  possible,  to  determine 
why  such  trips  cannot  be  made  as  enjoy- 
able and  popular  in  America  as  they  are 
in  Europe. 

The  machine  Mr.  Miller  regarded  as 
best  adapted  to  his  usage  on  such  a  trip 
was  a  Rambler — the  largest  make  of 
Rambler — a  i6-horse-power  two-cylinder 
car,  with  canopy  top,  glass  front,  and  side 
curtains.  Such  a  machine,  Mr.  Miller 
thought,  would  give  him  the  greatest 
amount  of  pleasure  and  comfort  on  the 
trip,  and,  as  stated,  it  was  pleasure  and 
comfort  he  was  seeking.  Both  of  the 
tourists  found  the  car  all  they  had  ex- 
pected. The  jolting,  under  general  con- 
ditions, was  scarcely  perceptible ;  and  the 
car  was  roomy,  substantial,  and  easily 
operated.  When  the  movable  glass  front 
and  side  curtains  were  all  up,  the  occu- 
pants were  as  secure  against  the  storm 
as  if  riding  in  a  Pullman  parlor  car. 

In  their  tour,  Mr.  and  Mrs.  Miller  had 
an  opportunity  of  experiencing  the  con- 
ditions in  Illinois,  Indiana,  Ohio,  Penn- 
sylvania, and  New  York.  They  found 
those  of  New  York  and  Illinois  the  worst, 
as  regards  the  unfriendly  laws,  bad 
roads,  and  uncivil  treatment.  Just  as 
they  were  entering  New  York  State,  the 
automobilists  accidentally  turned  into  a 
side  road.  There  they  encountered  a 
farmer  with  a  shotgun  who  told  them 
that  if  they  did  not  immediately  turn 
round  and  go  back  he  would  shoot,  as 
they  were  traversing  a  private  thorough- 
fare.   The  tourists  obeyed. 

In  Illinois  the  automobile  was  stoned 
by  hoodlums  near  the  Indiana  state  line, 
and  a  missile  fell  in  the  machine  at  Mrs. 
Miller's  feet.  Along  a  seldom  traveled 
road  in  Pennsylvania,  where  automobiles 
are  rarely  if  ever  seen,  but  where  farmers 
have  provided  themselves  with  a  private 
telephone  line,  news  of  the  tourists'  prog- 
ress was  telephoned  ahead,  and  some 
farmer  youths  further  on  placed  a  mound 
of  obstructions  in  the  road,  in  the  hope 


of  halting  the  machine,  possibly  for  the 
purpose  of  inspecting  it  more  closely. 
Mr.  Miller  climbed  over  the  obstructions 
with  his  machine,  and  from  the  under- 
brush a  dozen  heads  bobbed  up  in  be- 
wilderment. The  couple  stopped  for 
lunch  at  a  farm  house  beyond.  While 
they  were  dining,  another  hill  of  timbers 
and  trees  was  thrown  across  the  road, 
which  forced  the  occupants  to  alight 
while  Mr.  Miller  cleared  the  way.  In 
passing  through  small  towns,  vile  epithets 
were  often  hurled  at  the  travelers  when 
they  chanced  to  pass  drivers  of  horses, 
without  recognition  of  the  care  mani- 
fested by  Mr.  Miller  to  prevent  scaring 
the  animals. 

Mrs.  Miller  said: 

"In  many  sections  we  traversed,  the  people 
seemed  to  look  upon  us  as  some  horrid 
monsters  whom  all  should  hate.  We  could 
not  get  a  civil  response  to  our  questions,  and 
in  one  district  in  Pennsylvania  the  people 
began  to  sound  the  alarm  of  our  coming  as 
if  the  territory  had  been  invaded  by  a  real 
dragon  or  by  outlaws.  They  gathered  about 
the  car,  intercepted  our  progress  by  various 
methods,  and  really  for  a  time  we  considered 
ourselves  in  peril. 

"One  particular  instance  well  illustrates  the 
horror  with  which  the  people  seem  to  regard 
motor  cars.  It  was  in  the  benighted  district 
between  Bryan  and  Kendleville.  The  road 
was  a  narrow  turnpike  that  would  not  permit 
a  team  and  automobile  to  pass  without  danger 
of  frightening  the  horses,  especially  in  this 
section  where  an  automobile  was  probably 
never  seen  before.  Two  women  driving  a 
span  of  horses  approached  us,  and  the  horses 
showed  fright.  Fearing  for  the  women's  safety, 
Mr.  Miller  stopped  the  car,  but  still  the  horses 
displayed  nervousness  and  acted  as  if  they 
would  become  unmanageable.  Then  Mr.  Mil- 
ler turned  off  the  power  entirely  and  went 
to  the  assistance  of  the  women,  offering  to 
lead  the  horses  past  the  machine.  The  girls 
shrieked  in  horror  when  he  started  to  touch 
the  animals,  and  would  not  permit  him  to 
lay  hands  on  the  harness." 

In  New  York  State  there  is  a  sparsely 
settled,  low,  marshy  district  whose  in- 
habitants are  called  "Swamp  Angels." 
The  "swamp"  part  of  the  term  is  very 
appropriate,  according  to  Mr.  Miller's 
statements,  but  he  could  not  say  so  much 
for  the  "angels." 

"While  traversing  a  road  in  this  territory," 
said  Mr.  Miller,  "we  came  upon  a  man  and 
woman  driving  in  the  same  direction.  The 
road  was  not  wide  enough  for  us  to  go  by 
them  on  either  side,  without  probably  strik- 
ing the  vehicle  or  horse,  unless  they  would 
drive  to  one  side  and  stop.  This  they  ab- 
solutely refused  to  do,  and  the  horse  moped 
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along  in  front  of  us  with  the  occupants  all 
the  while  jeering  at  us.  'You  have  got  plenty 
of  time/  the  man  remarked  when  we  asked 
him  to  let  us  pass.  *Don't  be  in  too  big  a 
hurr>';  it  might  injure  your  health/  and  the 
woman  laughed  until  she  almost  fell  from  the 
buggy 

**Well,  we  endured  this  derision  for  prob- 
ably two  miJes,  barely  being  able  to  glide  along 
behind  the  moping  horse.  Finally,  as  neither 
pleading  nor  threats  seemed  of  avail,  and  as 
the  hour  was  getting  late  and  we  were  anxious 
to  get  out  of  the  swamps  before  dark,  we  saw 


"We  met  with  much  kinder  treatment  in 
other  cases,  however.  As  a  notable  exception, 
1  might  mention  an  instance  when  we  stopped 
to  avoid  frightening  a  team  of  two  splendid 
looking  colts  that  had  been  left  standing  in  the 
harness.  We  waited  for  the  owner  to  come 
and  move  them  away.  For  this  kindness  he 
was  profuse  in  his  thanks.  He  invited  us  to 
dinner,  and  said  that  he  would  not  have  had 
the  colts  get  frightened  for  a  fortune." 

Mr.  Miller  attributes  the  greater  part 
of  the  unfriendly  disposition  of  the  peo- 
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that  something  had  to  be  done.  So  I  opened 
up  the  'pet*  cocks  on  the  engine,  and  they  re- 
sponded with  a  vengeance,  sounding  like  the 
firing  of  musketry.  The  horse  at  once  took  to 
his  heels  and  displayed  greater  life,  probably, 
than  his  owner  had  ever  noted  in  him  before. 
On  down  the  marsh-bordered  road  the  man 
and  woman  and  horse  and  buggy  went,  and 
we  directly  behind  them.  The  jests  of  the 
couple  now  changed  to  piteous  pleas;  but  we 
replied  that  it  was  better  to  hurry  a  little  as 
they  were  probably  needed  at  home,  and  we 
urged  them  to  go  faster.  Soon  they  turned 
into  a  cross-road,  thinking  to  escape  us;  but 
the  car  with  its  *  pet '  cock  booming  away  went 
in  behind  them,  and  we  followed  them  for  two 
miles  more,  and  until  the  horse  was  nearly 
exhausted.  Then  I  gave  the  man  a  little  lec- 
ture on  how  to  be  polite  to  automobilists  in 
the  future,  and  I  don't  think  he  will  forget  it. 
"This  might  have  seemed  imprudent  and 
malicious,  but  we  were  taunted  and  tried  be- 
yond forbearance,  and  were  forced  to  resort 
to  this  or  some  other  cflFective  alternative. 


pie  encountered,  to  the  newspapers,  but  a 
large  amount  of  it  to  the  politicians.  A 
judge's  advice  to  shoot  automobilists  has 
gained  wide  circulation  in  many  sections 
of  the  country  traversed ;  and  from  this 
and  other  such  inflammable  printed  and 
oral  utterances,  the  pliable-minded  rur- 
alist  has  come  to  regard  the  automobilist 
as  something  inhuman  or  an  outlaw.  In 
some  places  along  the  route  he  was  told 
that  the  farmers  had  organized  to  hunt 
with  shotguns  for  automobilists. 

The  next  most  serious  hindrance  enu- 
merated by  Air.  and  Mrs.  Miller  is  the 
unjust  laws.  They  are  as  freakish  as 
they  are  varied,  and  outside  of  Missouri, 
those  of  Illinois  and  New  York  probably 
lead  the  United  States  in  point  of  ca- 
priciousness.  In  Illinois  the  speed  limit 
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is  15  miles  an  hour  unless  otherwise  pro- 
vided by  local  ordinance.  Drivers  must 
come  to  a  full  stop  on  request  of  persons 
driving  horses.  The  maximum  fine  is 
$200  or  three  months  imprisonment,  or 
both.  The  provisions  of  local  ordinances 
always  require  a  lower  speed,  and  they 
are  such  as  to  form  a  network  of  the 
queerest  complications  to  be  found  in  any 
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civilized  land.  The  law  is  such  that 
every  municipal  corporation  in  the  State 
may  have  a  separate  law  requiring  dif- 
ferent numbers  on  the  automobiles,  and 
each  charging  an  additional  sum  for  the 
fee.  Each  may,  and  in  most  instances 
does,  require  a  different  rate  of  speed, 
so  that  the  automobilists  must  have  the 
most  remarkable  brain  in  the  world  to 
remember  the  different  speeds  permitted 
by  the  various  towns  and  hamlets,  and  to 
run  his  machine  accordingly  so  as  to 
avoid  being  arrested.  In  the  city  of  Chi- 
cago alone  there  are  at  least  three  sepa- 
rate and  distinct  municipal  corporations 
having  jurisdictions  over  the  thorough- 
fares through  which  motor  cars  must 
pass.  They  include  the  City  Government, 
the  South  Park  Board,  and  the  North 
Park  Board.  The  City  controls  all  the 
streets  except  the  parks  and  boulevards ; 
while  the  park  boards  have  jurisdiction 
over  all  the  parks  and  boulevards,  and 
are  at  liberty,  under  the  laws  of  Illinois, 
to  make  separate  requirements  regard- 
ing numbering  and  speed.  Because  an 
automobilist  sometimes  gets  in  the  way 
of  Mayor  Harrison  when  he  is  out 
bicycle  riding,  that  dignitary  has  begun 
a-««ost  vigorous  campaign    against   the 


cars,  adding  to  their  persecution  in  the 
Western  metropolis.    The  Mayor  said : 

*1  go  out  on  my  wheel  two  or  three  nights 
a  week,  and  jog  along  at  eight  or  ten  miles 
an  hour.  The  automobiles  go  by  me  so  fast 
I  seem  to  be  standing  still.  Til  bet  there  isn't 
one  of  them  that  doesn't  run  from  ten  to  fif- 
teen miles  an  hour.  One  automobile  that 
passed  me  on  Sheridan  road  was  running  at 
the  rate  of  fifty  miles  an  hour.  I  intend  to 
compel  the  owners  of  automobiles  to  obey  the 
law,  if  it  takes  every  policeman  in  Chicago  to 
do  it." 

So  unjust  are  the  Chicago  automobile 
laws  regarded  that  a  judge  of  that  city 
has  granted  an  injunction  restraining 
their  enforcement.  The  automobilists  in 
their  bill  charged  "grave  oppression  of 
the  people,"  "double  taxation,"  "dis- 
crimination," "arbitrary  legislation,"  and 
"disfigurement  of  machines."  The  law 
limits  the  speed  limit  of  the  city  to  ten 
miles  an  hour;  requires  numbers  five 
inches  high;  charges  a  fee  of  $3  for  a 
license,  and  an  additional  fee  of  $1  for 
the  registration  of  the  number  allotted. 
Some  of  the  suburbs  around  Chicago, 
when  they  need  money  to  build  a  new 
sidewalk,  stretch  a  rope  across  a  thor- 
oughfare, and  arrest  every  automobilist 
that  passes  through,  regardless  of  the 
speed  he  is  making,  fining  each  an  amount 
necessary  to  make  up  the  required  sum. 
Of  nine  machines  that  passed  through 
one  of  these  suburbs  recently,  all  but  one 
were  stopped  and  theoperators  fined,  and 
that  one  escaped  only  because  he  got  out 
and  walked  with  his  machine  as  proof  in- 
disputable that  he  was  not  violating  the 
speed  ordinance. 

These  are  some  of  the  conditions  that 
caused  Mr.  Miller  in  telling  of  his  trip, 
to  say : 

"I  was  glad  when  I  was  out  of  the  city 
limits  of  Chicago  in  beginning  my  trip,  and 
glad  again  when  I  had  reached  the  State  line 
and  was  free  from  the  oppressive  Illinois  laws. 

**In  Indiana,  there  is  no  State  automobile  law, 
but  all  the  towns  through  which  we  passed  had 
local  ordinances  regulating  speed.  Valparaiso, 
for  instance,  limits  speed  to  eight  miles  an 
hour.  Lafayette  taxes  automobiles,  and  re- 
quires owners  to  register  and  number  them.^ 

"Somewhat  similar  conditions  prevail  in 
Ohio.  Through  that  State  our  journey  was 
the  most  peaceable  and  enjoyable  of  any  on 
our  tour,  and  I  must  congratulate  the  people 
of  the  State  for  their  sanity,  and  lack  of  bom- 
bast. Were  it  not  for  the  bad  condition  of  the 
roads  in  portions  of  Ohio,  that  would  be  an 
ideal  State  for  motoring.  /-^  1 
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"In  Pennsylvania,  the  rate  of  speed  is  limited 
to  one  mile  in  three  minutes  in  the  country 
districts,  and  eight  miles  an  hour  in  the  cities. 
A  license  must  be  procured  from  the  treasurer 
of  one  of  the  cities  or  counties,  and  the  license 
number  must  be  conspicuously  displayed  on  the 
back  of  the  vehicle.  Two  lighted  lamps  must 
be  carried  from  one  hour  after  sunset  to  one 
hour  after  sunrise.  Brakes  and  a  bell  or  other 
signal  must  be  carried.  The  laws  of  this  State 
are  regarded  by  automobilists  as  very  objec- 
tionable, especially  as  they  pertain  to  cities. 
At  Lancaster  an  automobile  club  has  been 
formed  with  the  object  of  securing  State  legis- 
lation giving  automobilists  the  same  privileges 
on  the  public  roads  as  other  travelers.  The 
various  turnpike  companies  of  the  State  are 
now  levying  excessive  tolls.  Pittsburg  has  an 
automobile  club  with  over  200  members,  and 
in  that  city  there  are  more  than  600  owners 
of  automobiles.  They  have  done  good  work 
in  securing  fair  legislation,  but  are  hampered 
considerably  by  the  State  law. 

"The  New  York  State  laws  are  nearly  like 
those  of  Illinois,  but  not  quite  so  erratic.  A 
speed  of  20  miles  an  hour  is  permitted  in  the 
open  country;  10  to  15  miles  in  cities,  except 
at  crossings;  and  in  crossing  bridges,  dams, 
sharp  curves,  or  steep  descents,  the  speed  must 
be  reduced  to  four  miles  an  hour.  The  law 
requires  numbers  three  inches  high  and  each 
stroke  5^  inch  wide.  Registration  certificates 
are  issued  by  the  Secretary  of  State,  and  the 
charge  is  $2  for  new  certificates. 

"Of  course  when  a  tourist  is  anxious  to 
make  any  speed  of  consequence  he  is  put  to 
considerable  inconvenience  in  a  transcontinen- 
tal trip  by  bumping  into  the  different  laws  of 
the  various  States  and  counties  and  towns.  In 
most  of  the  States  that  have  laws,  the  chauflFeur 
is  required  to  come  to  a  stop  when  any  person 
driving  a  team  holds  up  his  hand.  This  would 
be  a  good  law,  probably,  but  for  the  mean  ad- 
vantage many  persons  take  of  it.  Often  a 
bumpkin  will  hold  up  his  hand,  require  the  car 
to  stop,  and  then  lau^h  as  if  he  had  performed 
a  remarkably  funny  joke. 

•*Mr.  Sidney  S.  Gorham  of  the  Chicago 
Automobile  Gub  declares — and  I  agree  with 
him — that  to  stop  an  automobile  in  front  of  a 
frightened  horse,  is  the  very  worst  thing  that 
could  be  done.  The  object  that  frightened  him 
is  still  there  in  full  view  when  the  car  is 
stopped;  and  as  long  as  it  is  there  the  horse 
is  going  to  continue  frightened,  and  his  fright 
is  apt  to  increase.  A  test  will  demonstrate  to 
any  one  that  it  is  better  for  the  automobile  to 
speed  on  by  the  horse,  and  get  out  of  the  way 
as  soon  as  possible.  Then  and  only  then  will 
the  horse  become  composed. 

"As  to  the  roads  it  may  be  said  that  there 
are  no  good  ones  in  America.  This  country 
scarcely  knows  the  meaning  of  the  word. 
That  is  an  important  reason  as  to  why  cross- 
country touring  cannot  be  expected  for  a  long 
time  to  attain  the  prominence  here  it  has  in 
Europe.  Probably  the  best  roads  encountered 
on  the  trip  were  between  Elkhart,  Ind.,  and 
Wauseon,  O.  They  are  in  many  places  un- 
usual, being  turnpiked,  so  that  the  center  of 
the  road  is  considerably  higher  than  the  sides. 


They  are  smoothly  graded,  and  covered  with  a 
coating  of  fine  red  gravel,  making  them  almost 
equal  to  our  city  boulevards.  The  trip  through 
the  good  roads  country  of  Ohio  and  Indiana 
was  exceedingly  enjoyable;  the  kaleidoscopic 
nature  of  the  scenery,  with  its  woods,  farm- 
lands, crystal  streams,  and  occasional  villages 
alternately  bursting  into  view,  and  the  civil 
treatment  of  the  inhabitants,  all  combined  to 
add  to  the  attractiveness.  From  Cleveland  to 
Buffalo  the  route  was  along  the  shores  of  Lake 
Erie,  and  each  mile  seemed  to  compete  with 
the  former  in  showing  something  more  bea'.iti- 
ful. 

"Everywhere  I  found  the  automobile  owners 
and  automobile  clubs  actively  engaged  in  move- 
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ments  for  good  roads.  Did  they  but  have  the 
friendship  and  co-operation  of  the  farmers  and 
general  public  instead  of  their  blind  animosity, 
good  roads  and  good  streets  would  soon  be 
universal  in  our  country.  At  Columbus,  O, 
the  Automobile  Club,  a  very  influential  body, 
recently  passed  resolutions  condemning  the  city 
officers  for  the  deplorable  condition  of  the 
streets.  This  condition,  which  is  a  great 
menace  to  automobilists,  is  due  to  the  action 
of  the  street  car  companies  and  gas  companies 
in  cutting  deep  trenches  in  the  streets  and  fail- 
ing to  refill  them  properly.  The  Columbus 
Automobile  Club  contends  in  its  resolutions 
that  the  city  ordinance  calling  upon  corpora- 
tions to  deposit  from  $10,000  to  $20,000  with 
the  City  Government  at  the  time  of  granting 
the  franchise — which  sum  is  to  be  kept  for  the 
purpose  of  meeting  claims  for  street  repairs 
that  the  city  may  make  against  the  corporations 
— is  not  complied  with. 
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"In  Illinois,  most  of  Indiana,  a  small  part  of 
Ohio,  and  in  New  York,  the  roads  are  bad; 
but  the  prospects  are  that  automobiles  will 
work  a  speedy  improvement.  Between  Utica 
and  Syracuse  and  between  Utica  and  Albany, 
the  roads  are  in  wretched  condition. 

"A  small  stretch  of  good  road  in  Onondaga 
county.  New  York,  has  just  been  completed, 
and  shows  what  is  possible  all  over  the  coun- 
try. A  half  mile  addition  in  this  county  forms 
a  road  2^  miles  long,  of  almost  perfect  maca- 
dam, and  has  aroused  great  enthusiasm  among 
the  residents  of  Syracuse,  as  this  is  their  first 
and  only  good  road." 

Mr.  Miller  says  that  the  greatest  actual 
accomplishment  of  the  good  roads  move- 
ment has  been  the  work  of  the  State  aid 
plan  which  has  been  adopted  in  ten 
States.  The  plan  creates  a  State  High- 
way Commission,  and  provides  for  the 
co-operation  of  the  State  with  the 
counties  and  towns  in  the  work  of  road 
improvement,  each  bearing  a  fixed  part 
of  the  expense.  While  no  two  States  have 
adopted  exactly  the  same  plan,  the  funda- 
mental principles  of  all  are  the  same  and 
the  objects  are  the  same.  The  plan  has 
been  adopted  by  all  the  northeastern 
States  from  Maine  to  Pennsylvania  and 
Maryland,  and  the  results  have  been  so 
satisfactory  that  it  has  attracted  atten- 
tion all  over  the  country.  Pennsylvania's 
last  legislature  appropriated  $6,500,000 
as  a  State  fund  to  be  expended  during 
six  years,  the  State  paying  two-thirds 
the  cost  of  the  road  built.  In  New  York 
the  State  pays  one-half  the  cost,  and  the 
last  legislature  made  an  appropriation  of 
$600,000  for  this  purpose.  In  Connecti- 
cut the  State  pays  two-thirds  of  the  ex- 
penses, and  the  annual  appropriations  are 
$225,000.  Massachusetts  spends  nearly 
half  a  million  dollars  a  year,  the  Com- 
monwealth paying  three-fourths  of  the 
cost.  In  all  the  States  where  the  plan  is 
in  vogue,  the  sentiment  for  national  aid 
is  very  strong.  It  is  argued  that  the  only 
ideally  perfect  and  just  system  of  co- 
operation is  one  in  which  the  Federal 
Government  shall  enter  as  an  active 
factor. 

"The  bicycle  did  a  little  toward  promoting 
good  roads,"  said  Mr.  Miller,  "but  the  results 
of  its  v/ork  are  infinitesimal  compared  to  what 
the  automobile  is  accomplishing.  Therefore, 
why  should  not  the  automobile  be  the  friend 
of  the  agriculturist  rather  than  an  object  of 
his  hate?  As  cross-country  trips  increase  with 
the  increased  number  of  good  roads,  why  can- 
not the  rural ist's  horse  become  accustomed  to 


the  motor  car  as  readily  as  does  the  city  horse  ? 
Vague  superstitions  regarding  the  automobile, 
which  they  know  not,  and  the  vituperative 
newspaper  comments,  abetted  by  exaggerations 
and  faices,  have  caused  the  ruralist  to  regard 
the  automobile  as  a  death-dealing  monster  and 
its  occupants  as  outlaws  and  murderers.  Noth- 
ing could  be  more  ridiculous  than  such  a  senti- 
ment, yet  it  prevails  in  every  State  I  traversed. 
"These  things  seem  to  demonstrate  that  what 
is  most  greatly  needed  to  aid  the  automobilist 
in  enjoying  the  rights  and  liberties  an  ordinary 
citizen  should  be  allowed,  is  a  campaign  of 
education  to  remove  from  the  minds  of  the 
people  the  erroneous  ideas  with  which  they 
now  are  filled.  I  should  advise  automobile 
owners  and  automobile  clubs  to  begin  a  move- 
ment to  acquaint  legislators  with  the  automo- 
bile. Let  them  take  members  of  the  State 
legislatures,  county  and  town  boards,  and  city 
councils  on  rides  in  up-to-date  automobiles; 
demonstrate  to  them  the  perfect  control  with 
which  the  machine  can  be  handled;  show  them 
the  innumerable  advantages  it  offers  to  both 
the  city  and  country;  that  how,  instead  of 
being  a  Juggernaut  car,  it  is  a  boon  to  hu- 
manity and  should  be  encouraged.  The  former, 
the  automobile's  greatest  enemy  at  present, 
will  be  the  very  person  who  is  to  receive  the 
greatest  benefits  from  its  growing  popularity, 
for  it  will  improve  his  roads  and  ultimately 
improve  his  means  of  locomotion,  as  the 
farmer  himself  will  soon  be  riding  in  automo- 
biles and  sending  his  products  to  market  in 
them.  In  the  city  the  automobile  will  add 
vastly  to  the  sanitary  conditions ;  do  away  with 
the  filth  and  unsightliness  of  the  streets  caused 
by  horse  traffic,  as  the  time  will  come  when  a 
horse  will  no  more  be  permitted  on  the  prin- 
cipal streets  of  a  modern  city  than  is  an  ox 
or  a  cow.  The  horse  superseded  the  ox  as  a 
beast  of  burden  because  of  its  superior  cleanli- 
ness and  speed;  the  automobile  will  likewise 
supersede  the  horse  because  of  its  superior 
cleanliness  and  speed.  Therefore,  take  the 
alderman  or  other  legislator  in  your  automo- 
bile and  ride  him  about  the  country.  Ride 
him  at  the  rate  of  eight  miles  an  hour,  and  he 
will  condemn  the  automobile;  ride  him  at  fif- 
teen miles  an  hour,  and  he  will  like  it ;  twenty- 
five  miles  an  hour,  and  he  will  want  to  go 
again ;  at  forty  miles  an  hour,  and  he  will  buy 
an  automobile. 

"These  are  our  joint  convictions  resulting 
from  the  observations  of  our  trip.  The  study 
we  made  was  interesting;  but  I  feel  that  the 
work  was  only  half  accomplished.  I  learned 
what  the  conditions  are  in  half  of  the  conti- 
nent, but  not  what  they  are  in  the  other  half. 
I  intend  to  make  another  trip,  the  next  time 
going  from  Chicago  to  San  Francisco,  noting 
as  carefully  all  the  conditions  I  encounter.  My 
trip  was  enjoyable,  notwithstanding  the  nu- 
merous hindrances." 

"The  weather  was  fine,"  said  Mrs.  Miller, 
"with  the  exception  of  a  terrific  hail  storm 
which  we  encountered  after  leaving  Westville. 
Hail  stones  pelted  down  on  the  machine  at  a 
terrific  rate  for  nearly  an  hour.  The  ground 
all  about  was  white  as  winter  until  the  hail 
had  melted.  We  closed  the  curtains,  however, 
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and  with  the  glass  front  and  canopy  top  we 
kept  as  dry  as  if  we  had  been  in  our  home; 
and  our  progress  was  not  hindered.  After 
that,  we  came  to  a  valley  farther  on  where  the 
water  had  caused  a  little  creek  to  overflow  to 
many  times  its  regular  width.  Mr.  Miller 
pulled  off  his  shoes,  and  waded  into  it  to  dis- 
cover whether  it  was  a  creek  or  a  river,  and 
being  convinced,  we  ran  the.  car  through  with- 
out any  trouble,  although  the  water  reached 
to  the  hub  of  the  wheels.  During  the  entire 
trip  we  experienced  not  a  single  break  or  acci- 
dent to  the  machine." 

Mr.  Miller  relates  many  experiences  of 
exorbitant  prices  charged  for  supplies 
en  route.  Prices  for  storing  over  night 
were  as  high  as  $5  for  a  single  night. 
Therefore  he  appreciated  the  unusual 
courtesies  he  met  with  at  the  hands  of 
Mr.  T.  C.  Whitcomb  of  Cleveland,  O., 
whose  place  has  become  exceedingly  pop- 
ular because  of  his  disposition    not    to 


"bleed"  strangers  as  do  most  of  the  other 
dealers.  The  tourists  emphasize  the  im- 
portance of  straining  gasoline  through 
chamois  skin  or  some  other  water-tight 
substance.  They  say  there  is  nothing  so 
hard  to  locate  when  the  motor  runs  un- 
satisfactorily as  water  or  other  foreign 
substances  in  the  gasoline.  On  one  oc- 
casion when  Mr.  Miller  stopped  at  a 
small  town  for  a  supply  of  gasoline,  the 
merchant  was  very  indignant  when  asked 
that  it  be  strained.  He  was  surprised 
when  half  a  teacup  of  water  and  sedi- 
ment was  taken  out  of  five  gallons  of 
gasoline.  Mr.  Miller  also  states  that  it 
is  a  good  plan  to  strain  the  oil,  especially 
that  used  in  the  feed  cup,  as  it  insures 
an  even  supply  and  prevents  clogging, 
which  often  permits  the  piston  to  run 
dry. 
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By  CHARLES  PIERCE  BURTON 

Author  of  "The  Bashful  Man  and  Others" 


PERMIT  ME  to  make  the  profound 
remark  that  we  live  in  a  queer 
world  and  a  wonderfully  interest- 
ing one,  in  this  era  of  scientific 
and  industrial  development.  However 
the  present  period  of  human  history  may 
rank  in  literature  and  art,  we  certainly 
are  living  in  a  scientific  and  strenuous 
age.  This  observation  may  not  be  es- 
pecially original:  the  fact  has  doubtless 
been  noticed  before    by    some    of    the 


world's  great  thinkers.  But  it  is  true, 
and  truth  possesses  advantages  even  over 
originality. 

Mankind  is  making  tremendous  strides 
forward  in  practical  working  knowledge 
of  the  material  universe;  it  bothers  a 
layman  to  keep  up  with  the  procession. 
The  "Arabian  Nights,"  with  its  genii,  its 
wizards,  its  Aladdin's  Lamp  and  Old 
Man  of  the  Sea,  is  not  a  circumstance 
to  the  actual  events  of  the  present  day, 
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which,  did  we  not  see  them  with  our  own 
eyes,  would  be  beyond  belief.  We  dwell 
in  fairyland ;  and  life  is  worth  living,  if 
for  no  other  reason  than  to  watch  the 
development  of  society  through  scientific 
discovery  and  its  application  to  industry. 

What  strange,  self-contained  creatures 
we  are!  The  marvels  that  science  dis- 
closes from  day  to  day  are  taken  as  mat- 
ters of  course.  People  live  unheeding  in 
the  presence  of  Niagara.  Who  volun- 
tarily takes  off  his  hat  when  a  railroad 
train  thunders  by?  We  notice  the  elec- 
tric light  only  to  grumble  if  it  goes  out. 
We  talk  through  miles  of  space,  and 
growl  at  the  telephone  girl  if  there  is  a 
half  minute's  delay.  With  no  feeling 
save  mild  curiosity,  we  hear  whole  operas 
emerging  from  some  tiny  machine  seem- 
ingly not  large  enough  to  contain  the 
scale. 

As  recently  as  two  hundred  years  ago, 
our  superstitious  ancestors  hanged  many 
people  supposed  to  be  guilty  of  witch- 
craft and  to  be  able  to  ride  through  the 
air  on  broomsticks.  To-day,  if  we  mat- 
ter-of-fact people  should  happen  to  see 
some  modern  wizard  sailing  the  circum- 
ambient atmosphere  astride  a  stick,  we 
should  look  on  with  some  interest  per- 
haps, but  straightway  endeavor  to  im- 
prove the  stick  and  the  mode  of  riding. 

I  wish  to  express  my  appreciation  of 
these  tireless  men  of  science.  They  may 
scare  us  to  death,  but  we  shall  never  die 
of  ennui.  One  feels  reconciled  to  the 
stupendous  scheme  of  the  universe  and 
even  to  Adam's  fall.  What  if  man  had 
been  created  with  perfect  knowledge  and 
Nature  had  unfolded  all  of  her  secrets 
to  him  at  the  start  ?  How  stupid  it  would 
be!  Now  the  omnipotent  and  omni- 
present newspaper  places  on  our  break- 
fast tables  each  morning  some  startling 
scientific  theory  or  discovery,  and  life 
takes  on  new  meaning. 

A  few  decades  ago,  science  set  us  all 
agog  over  the  missing  link;  then,  that 
perplexing  conundrum  electricity  ab- 
sorbed public  attention.  And  man  has 
been  wandering  around  ever  since  in  a 
bewildering  maze  of  electric  undulations, 
airships,  microbes,  liquid  air,  and  highec 
criticism.  I  am  living  in  constant  anx- 
iety lest,  to-morrow,  science  will  dem- 
onstrate that  the  entire  physical  universe 


is  but  the  varying  expression  of  electrical 
energy.  Someone  will  be  sure  to  corner 
that;  and  where  shall  we  be  then,  I 
should  like  to  know. 

We  no  sooner  became  somewhat  ac- 
customed to  the  idea  of  liquid  air  than 
it  passed  out  of  mind,  and  radium  pro- 
ceeded to  upset  our  theories.  The  more 
I  read  about  radium,  the  less  I  know 
about  it.  I  shouldn't  know  radium  if  I 
should  meet  it  in  the  back  yard.  In  ef- 
fect it  seems  to  be  liquid  sunshine,  and 
entirely  beyond  a  layman's  compre- 
hension. Liquid  air,  on  the  contrary, 
appeals  to  the  imagination;  we  can  in 
a  measure  grasp  the  idea. 

There  is  something  extremely  delight- 
ful in  the  thought  of  liquid  air,  especially 
to  those  of  us  who  half  believe  that  air 
exists  only  in  the  imagination,  until  some 
storm  forces  the  truth  upon  us.  How 
seemingly  impalpable  is  air!  We  move 
through  it  at  will.  We  look  out  and 
cannot  see  it.  We  reach  out  our  hand 
and  cannot  take  hold  of  it.  It  evades 
the  senses.  Often  only  by  its  absence, 
so  to  speak,  can  we  detect  its  presence. 
Yet,  when  aroused,  no  human  monument 
can  withstand  it.  And  here  is  mere  man, 
wizard  though  he  be,  who  actually  freezes 
it  to  a  temperature  of  312  degrees  below 
zero  and  squeezes  it  into  a  liquid.  For 
all  we  know  to  the  contrary,  he  will  some 
day  reduce  the  temperature  several  hun- 
dred degrees  more,  squeeze  a  little 
harder,  and  store  up  great  chunks  of 
winter  weather  for  the  comfort  of  suffer- 
ing humanity  during  July  and  August. 
A  few  cubes  of  frozen  atmosphere  five 
hundred  degrees  below  zero  would  not  be 
bad  things  to  turn  loose  during  dog  days. 

After  all,  the  imagination  stands  ap- 
palled before  the  possibilities  in  these 
discoveries,  liquid  air  and  liquid  sun- 
shine, which  may  be  destined  to  super- 
sede steam  and  electricity,  make  a  high 
standard  of  living  inexpensive,  and  so 
solve  in  a  great  degree  the  social  prob- 
lems of  the  age.  \Vhat  a  time  will  that 
be,  when  the  industrial  world  can  be  run 
by  wind  power,  which  until  now  has  been 
reserved  for  farmers  and  orators ;  when 
the  smoke  nuisance  shall  have  been 
abated,  and  one  can  go  down  town  with 
clean  linen  on  his  manly  bosom  and  not 
have  it  covered  with  soot  before  return- 
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ing !  With  infinite  wonder  and  pity  will 
posterity  read  of  the  smoke  nuisance. 

Liquid  air!  Radium!  How  strange 
a  story!  Perhaps  here  at  last  is  solved 
the  problem  of  aerial  navigation;  and, 
if  only  the  atmosphere  extended  to  Mars, 
we  might  hope  to  cross  through  space 
and  pay  the  people  of  that  far-oflF  planet 
a  social  visit.  But  alas!  balloons  and 
airships  cannot  travel  beyond  the  atmos- 
phere, and  we  are  prisoners.  Fifty  miles 
above,  could  we  not  anchor  at  the  sur- 
face of  this  great  air  ocean,  and  experi- 
ment with  ether?  If  only  we  could  see 
the  billows  rage  and  toss  in  those  mighty 
convulsions  we  call  storms! 

Liquid  air!  It  reminds  one  of  liquid 
music.  Why  not?  Let  some  military 
band  blow  one  of  Sousa's  great  marches 
into  the  freezing  machine.  It  is  a  warm 
tune,  but  great  is  science.  Then,  while 
the  air  is  still  heaving  and  quivering  in 


the  throes  of  harmony,  squeeze  it.  A 
strong  machine  ought  to  stand  the  pres- 
sure. The  march  properly  compressed 
ought,  perhaps,  to  fill  an  ordinary  wine 
glass  with  a  most  curious  liquid  which 
would  emit  a  musical  vapor  and  play  for 
us  while  we  dine.  Possibly  a  whole 
comic  opera,  jokes  and  all,  could  be  held 
in  a  quart  dipper. 

How  wonderful  is  science  which  in- 
vades even  the  arts !  A  prophetic  vision 
is  upon  me,  of  the  seventh  son  of  a 
seventh  son,  born  with  two  veils.  I  see 
music  carted  along  the  street  like  water, 
with  signs  reading,  "Annie  Rooney,  five 
cents  a  barrel!'*  "Choice  Wagnerian 
Operas,  pint  bottles,  three  dollars  a 
case!"  "Opus  Forty-five,  One  Dollar," 
"A  few  quarts  of  'Hiawatha'  and  *Be- 
delia',  left  over  from  last  year's  stock, 
will  be  given  away.  First  come,  first 
served." 


How  Did  You? 

Did  you  tackle  that  trouble  which  came  your  way 

With  a  resolute  heart  and  cheerful, 
Or  hide  your  face  from  the  light  of  day 

With  a  craven  soul  and  fearful? 
Oh,  a  trouble  is  a  ton,  or  a  trouble  is  an  ounce, 

Or  a  trouble  is  what  you  make  it! 
And  it  isn't  the  fact  that  you*re  hurt  that  counts, 

But  only — how  did  you  take  it? 

You  are  beaten  to  earth?    Well,  well,  what's  that? 

Come  up  with  a  smiling  face. 
It's  nothing  against  you  to  fall  down  flat, 

But  to  lie  there — that's  disgrace. 
The  harder  you're  thrown — why,  the  higher  you  bounce ; 

Be  proud  of  your  blackened  eye ! 
It  isn't  the  fact  that  you're  licked  that  counts ; 

It's  how  did  you  fight — and  why? 

And  though  you  be  done  to  the  death — what  then? 

If  you  battled  the  best  you  could, 
If  you  played  your  part  in  the  world  of  men — 

Why,  the  Master  will  call  it  good. 
Death  comes  with  a  crawl,  or  comes  with  a  pounce ; 

And  whether  he's  slow  or  spry, 
It  isn't  the  fact  that  you're  dead  that  counts. 

But  only — how  did  you  die? 
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C.  G.  5.  System— Units  of  Force  and 
Work 

Question:  Explain  the  "C.  G.  S.'*  system 
used  in  Mechanics.  Also  the  units  of  force 
and  work,  and  give  their  English  values. — 
/.  C.  V. 

Answer:  The  units  of  mass,  length, 
and  time  are  said  to  be  **  fundamental" 
units,  since  all  other  units,  such  as  those 
of  area,  velocity,  acceleration,  power,  etc., 
are  referred  to  them.  These  latter  units 
are  therefore  called  "derived"  units.  The 
magnitudes  of  the  fundamental  units  are, 
however,  arbitrary.  A  large  class  of 
writers  use  the  centimeter,  gramme,  and 
second,  and  this  system  is  usually  called 
the  "C.  G.  S."  system ;  others  use  the 
foot,  pound,  and  second.  It  thus  be- 
comes important  to  have  a  systematic 
method  of  reducing  measurements  from 
one  system  of  units  to  another. 

For  strictly  scientific  purposes,  a  unit 
of  work  is  taken  to  be  the  work  done  by 
a  unit  of  force  when  its  point  of  applica- 
tion moves  through  one  foot  in  the  direc- 
tion of  its  action ;  but,  as  a  convenient 
and  sufficiently  accurate  standard  for 
practical  purposes,  the  quantity  of  work 
which  is  done  in  lifting  i  pound  through 
the  height  of  i  foot  is  commonly  adopted 
as  the  unit,  and  this  quantity  of  work 
is  spoken  of  as  one  foot-pound.  It  is, 
however,  important  to  observe  that  the 
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foot-pound  is  not  perfectly  invariable, 
since  the  weight  of  a  pound,  and  there- 
fore the  work  done  in  lifting  it  through 
a  given  height,  differs  at  different  places, 
being  a  little  greater  near  the  Poles  than 
near  the  Equator. 

On  the  metrical  system,  the  kilogram- 
meter  is  the  unit ;  it  is  the  work  done 
when  the  weight  of  one  kilogramme  is 
raised  through  a  height  of  one  meter. 
This  is  equal  to  7.24  foot-pounds,  and 
one  fQOt-pound  =  .1381  of  a  kilogram- 
meter. 

The  unit  of  force  is  the  poundal.  The 
poundal  may  be  defined  as  the  force 
necessary  to  produce  an  acceleration  or 
gain  of  velocity  of  one  foot  per  second, 
when  it  acts  on  a  mass  of  one  pound  for 
one  second.  In  the  "C.  G.  S."  system, 
it  is  called  the  dyne,  and  represents  a 
gain  of  velocity  of  i  centimeter  per  sec- 
ond when  it  acts  on  a  mass  of  i  gramme 
for  one  second.  In  one  system  the  units 
are  given  as  so  many  foot-pounds,  and 
in  the  other  so  many  gramme-seconds. 


How  to  Find  a  Positive  or  Negative 
Terminal 

Question:  Please  explain  if  there  is  any 
way  of  finding  the  positive  or  negative  termi- 
nal of  a  generator  if  we  know  the  direction  of 
motion,  the  machine  being  at  rest. — //.  G.  A, 
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Answer:  This  can  be  determined  by 
Fleming's  rule,  which  states  that  if  we 
hold  the  thumb,  first  finger,  and  second 
finger  of  the  right  hand,  all  three  at  right 
angles,  and  the  thumb  represents  the  di- 
rection of  motion,  the  first  finger  the 
direction  of  lines  of  force,  then  the  sec- 
ond finger  will  represent  the  direction 
of  current  flow.  By  testing  with  a  com- 
pass you  can  determine  which  is  the 
north  pole  of  your  machine,  and  knowing 
that  the  lines  of  force  pass  from  the  north 
pole  to  the  south  pole  through  the  air, 
this  will  give  you  their  direction.  Then 
apply  the  rule  given  you,  and  you  can  ob- 
tain the  direction  of  current  flow.  The 
terminal  toward  which  the  current  flows 
will  be  the  positive. 


same  speed  as  the  gear  A.  But  when 
passing  a  curve,  it  is  quite  possible  for 
either  of  these  gears  to  turn  more  slowly 
than  the  other  and  thus  permit  the  de- 
sired compensation  in  the  movement  of 
the  wheels. 

How  to  Clean  a  Boiler 

Question:  What  is  the  best  method  of 
cleaning  a  badly  scaled  boiler,  and  what  com- 
pound should  be  used? — A.  C.  P. 

Answer:  First  open  boiler  up,  and 
note  where  the  loose  scale,  if  any,  has 
lodged.  Wash  out  thoroughly,  and  put 
in  the  required  amount  of  compound. 
While  the  boiler  is  in  service,  open  the 
blow-off  valve  for  a  few  seconds,  two 
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COMPENSATING  GEAR  FOR  AUTOMOBILE  AXLES. 


Differential  Gear 

Question:  What  is  the  construction  and 
method  of  working  of  the  diflFerential  gear 
such  as  is  used  on  the  rear  axle  of  an  auto- 
mobile?—iV.  P.  IV. 

Answer:  The  accompanying  figure 
shows  a  form  of  compensating  gear 
which,  with  various  modifications  of  de- 
tail, has  received  a  very  extensive  ap- 
plication. The  axle  is  divided  at  the 
center,  and,  riding  on  the  two  abutting 
ends,  is  the  hub  E  of  the  gear  or  sprocket 
A.  This  hub  rides  loosely  upon  the  axle ; 
and  in  the  body  of  the  gear  are  the  two 
freely  moving  bevel  pinions  C  and  D. 
To  the  two  ends  of  the  shafts,  the  bevel 
gears  B  and  M  are  respectively  keyed. 
It  is  evident  that  under  ordinary  con- 
ditions on  a  straight  line,  the  two  bevel 
gears  B  and  M  will  be  rotated  with  their 
shafts  in  the  same  direction  and  at  the 


or  three  times  a  day,  to  be  assured  that 
it  does  not  become  stopped  up  with 
scale. 

After  running  the  boiler  for  a  week, 
shut  it  down ;  and,  when  the  pressure  is 
down  and  the  boiler  cooled  off,  run  the 
water  out  and  take  off  the  hand-hole 
plates.  Note  what  effect  the  compound 
has  had  on  the  scale,  and  where  the  dis- 
engaged scale  has  lodged.  Wash  out 
thoroughly,  and  use  judgment  as  to 
whether  it  is  advisable  to  use  a  less  or 
greater  quantity  of  compound,  or  to  add 
a  small  quantity  daily. 

Continue  the  washing  out  at  short  in- 
tervals, as  many  boilers  have  been  burned 
by  large  quantities  of  scale  dropping  on 
the  crown  sheets  and  not  being  removed. 

It  is  necessary  to  have  a  chemical  an- 
alysis of  the  water  used  in  order  fully  to 
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determine  the  kind  and  quantity  of  com- 
pound to  be  used.  An  alkaline  com- 
pound that  has  given  satisfaction,  con- 
sists of  water,  58  per  cent  soda-ash,  and 
70  per  cent  caustic  soda.  Proportions, 
3,750  gallons  of  water,  1,600  pounds  of 
soda-ash,  and  2,600  pounds  of  caustic 
soda.  This  has  been  used  where  the 
principal  incrusting  solids  have  been  cal- 
cium carbonate  and  sulphate  and  mag- 
nesium sulphate. 

Reversing  Rotation  and  Current  Con- 
nections of  Compensator 

Question  i:  How  do  you  reverse  the  direc- 
tion of  rotation  of  a  revolving  three-phase 
synchronous  motor? 

Question  2:  If  you  reverse  the  direction  of 
the  current  in  the  fields,  will  that  have  any 
effect  on  the  motor? 

Question  3:  Beginning  at  the  right  and  let- 
tering the  three  armature  leads  A,  B,  C,  if  you 
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Connections  of  Compensator  with  8-Phasb  Motor. 

leave  A  connected  as  it  was  but  transpose  the 
wires  running  to  B  and  C,  what  will  be  the 
effect? 

Question  4:  Is  a  compensator  a  transformer 
or  a  reactance  coil? 

Question  5:  Please  describe  the  necessary 
connections  and  switches  for  connecting  up  a 
compensator  with  a  three-phase  motor. — F. 
J.  M. 

Anszver  i:  The  direction  of  rotation 
can  be  reversed  by  interchanging  any 
two  of  the  leads. 

Ansiver  2:  This  will  have  no  effect  on 
the  motor. 

Anszver  j.*  Transposing  wires  B  and 
C  will  reverse  the  direction  of  rotation. 

Answer  4:  A  compensator  is  an  auto- 
transformer,  or  a  transformer  with  only 
one  coil :  or  again,  it  may  be  considered 
a  reactance  coil. 


Answer  5;  The  accompanying  sketch 
shows  connections  required  for  a  com- 
pensator with  a  three-phase  motor.  The 
compensator  consists  of  coils  a,  b,  and  c, 
wound  on  a  laminated  iron  core,  each 
coil  being  provided  with  a  number  of 
taps,  1,  2,  3,  4,  etc.  When  starting 
the  switch  is  in  the  lower  position,  as 
shown ;  and  when  the  motor  has  reached 
its  rated  speed,  the  switch  is  thrown  to 
the  upper  or  running  position,  so  that 
the  primary  terminals  are  connected 
directly  to  the  line. 

Storage  Batteries 

Question  i:  Why  are  there  more  negative 
plates  than  positive  plates  in  a  storage  battery? 
Is  it  absolutely  necessary? 
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Question  2:  What  is  found  on  the  positive 
and  negative  plates  of  a  storage  battery  when 
it  is  charged?  And  what  occurs  when  the 
cell   is  discharged? 

Question  3:  How  is  the  capacity  of  a  stor- 
age battery  usually  expressed? — A.  P.  O. 

Answer  i:  There  are  more  negative 
plates  than  positive  in  a  storage  battery, 
so  that  each  positive  plate  may  have  a 
negative  plate  on  both  sides  of  it.  This 
is  perhaps  not  absolutely  necessary,  but 
very  desirable. 

Answer  2:  When  a  cell  is  charged, 
Pb  O2  is  found  on  the  positive  plate  and 
Pb  on  the  negative  plate.  Wlien  the  cell 
is  discharged  Pb  S  O4  is  found  on  both 
plates. 

Answer  j;  The  capacity  of  a  storage 
battery  is  usually  expressed  in  ampere- 
hours. 


Overturning  of  Derricks 

Question:  Will  you  please  tell  me  why  a 
derrick  or  derrick  car  will  lift  and  hold  a 
weight  the  capacity  of  the  same,  if  weight  is 
higher  than  the  bottom  of  the  boom  of  the 
derrick,  but  if  lowered  below  that  point  the 
car  will  tilt  or  the  derrick  will  upset?— C. 
H,P, 
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Answer:  We  think  that  you  must  re- 
fer to  different  positions  of  the  boom 
rather  than  to  different  heights  of  the 
load,  for  it  is  a  fact  that  the  height  of 
the  load  in  no  way  affects  the  tendency 
of  the  derrick  to  overturn.  Referring 
to  the  figure,  you  will  see  that  the  load 
is  shown  in  two  places  in  full  lines,  and 
in  two  places  in  dotted  lines.  For  any 
one  position  of  the  boom,  the  turning 
moment  is  constant  for  a  given  load.   In 
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the  first  case,  where  the  boom  is  shown 
nearly  vertical,  the  tendency  to  turn 
about  the  center  line  of  the  mast  would 
be  Wrf;  and,  supposing  the  derrick  car 
C  to  be  supported  on  the  line  passing 
through  the  center  of  the  mast,  the 
tendency  to  overturn  about  this  support 
would  be  expressed  by  the  moment  Wrf. 
The  tendency  of  the  car  to  resist  this 
overturning,  is  expressed  by  its  weight 
multiplied  by  the  distance  L,  which  rep- 
resents the  distance  of  the  center  of 
gravity  from  the  center  line  of  support 
under  consideration.  If  the  weight  W  is 
such  that  when  the  boom  is  nearly  verti- 
cal the  car  just  balances  the  weight,  then, 
when  the  boom  is  swung  to  the  hori- 
zontal position  shown,  the  car  will  over- 
turn. Since  the  moment  now  is  WxB, 
in  which  R  represents  the  distance  from 
the  end  of  the  boom  to  the  center  line 
of  the  mast,  the  tendency  to  turn  in  the 
horizontal  position  is  as  much  greater 
than  that  in  the  nearly  vertical  position, 
as  the  distance  B  is  to  D. 

For  formulas  relating  to  derricks,  see 
The  Technical  World,  Vol.  i,  No.  4 
(June,  1904),  page  474.     ^  j 
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CONSULTING  DBPARTMBNT-(Contlniiad) 

Fly  Wheel  for  Gasoline  Engine 

Question  i:  I  have  designed  an  8-H.  P. 
gasoline  engine.  I  want  to  know  what  sized 
fly  wheel  I  should  use  on  this  engine,  the 
same  being  a  6x6  and  to  run  at  800  R.  P.  M. 
What  diameter,  width  of  face,  and  thickness 
of  same,  the  fly  wheel  to  be  a  5-spoke  style  ? 

Question  2:  What  will  be  the  approximate 
weight  of  wheel  ? 

Question  3:  How  do  you  calculate  the  H. 
P.  of  a  gasoline  engine,  size  6-inch  bore,  6- 
inch  stroke,  and  800  R.  P.  M.? 

Question  4:  How  do  you  calculate  the  size 
and  weight  of  a  fly  wheel,  the  H.  P.  of  engine 
given? — C.  S. 

Answer  i:  From  the  data  which  you 
have  given,  the  diameter  of  the  fly  wheel 
should  be  28  inches,  width  of  face  8 
inches,  and  thickness  2  inches. 

Answer  2:  The  weight  should  be  about 
350  pounds. 

Answer  j;  Having  given  the  dimen- 
sions of  the  cylinder  and  the  speed,  the 
only  other  variable  quantity  is  the  work- 
ing fluid.  With  gasoline,  the  average 
M.  E.  P.  is  assumed  to  be  60  pounds. 
Applying  these  values  to  the  formula : 
A  X  M.  E.  P.  X  S 


I.  H.  P.  = 


33,000 


wc  have: 
I.  H.  P.  = 


28_X  60  X^ 
33,000 


=  10.2  H.  P. 


In  the  above  formula,  A  is  the  area  of 
the  piston  in  square  inches ;  and  S  is  ob- 
tained by  multiplying  the  stroke  in  feet 
by  one-half  the  number  of  revolutions 
per  minute. 

Answer  4:  The  diameters  and  weights 
of  fly  wheels  vary  to  a  considerable  ex- 
tent, among  engines  turned  out  by  dif- 
ferent builders.  The  exact  weights  de- 
pend upon  the  character  of  the  work  done 
by  the  engine.  For  pumping  and  ma- 
chine work,  the  effort  need  not  be  as 
constant  as  for  electric  lighting  and  other 
fine  work.  To  determine  the  weight, 
the  diameter  of  the  wheel  must  be  known, 
or  the  ratio  of  the  diameter  of  the  wheel 
to  the  length  of  the  stroke.  In  any  case, 
the  maximum  linear  velocity  should  not 
be  greater  than  6,000  feet  per  minute. 
Taking  this  maximum,  we  have  (since 
the  engine  is  to  run  at  800  R.  P.  M.)  : 


6,000  =  3.1416  X  diameter  X  800. 

From  this  formula,  the  diameter  is  found 
to  be  2.4  feet.  ^  j 
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The  Latest*  Best  and  Most  Complete  Book  on  Engineering  and  Electricity  Published.    Written  by  Practical  Engineers 
and  Electricians  in  a  TVay  That  You  Can  UndersUnd  It.      ><><><><><      ><      UP-TO-DATE  X904  EDITION 

The  20th  Century  Hand- Book  and  electricians 

A  COMPENDIUM  of  useful  knowledge  appertaining  to  the  care  and  man- 
■*^  ageaient  of  Steam  Engines.  Boilent  and  Dynamos.  Thoroughly  practical 
with  fall  instmcUoBS  In  regsrd  to  making  evaporation  tests  on  Boilers.  The 
adjustnient  of  the  slide  yalye.  corllss  yalyes,  etc.,  fully  described  and  Illus- 
trated, together  with  the  application  of  the  Indloator  and  diagram  analysis. 
The  subject  of  hydranllos  for  engineers  is  made  a  special  feature,  snd  all 
problems  are  solved  in  plain  flgmres,  thus  enabUng  the  man  of  limited  edu- 
cation to  comprehend  their  meaning.  .    .      ^ 

By  C.  P.  Swingle,  M.  E..  formerly  Chief  Engineer  of  the  Pullman  Car 
Works,  Late  Chief  Engineer  of  the  Illinois  Car  and  Equipment  Co., Chicago. 

Electrical  Division 

The  electrical  part  of  this  valuable  volume  was  written  by  a  practical  engi- 
neer for  engineers,  and  Is  a  clear  and  comprehensive  treatise  on  the  princi- 
ples, construction  and  operation  of  Dynamos,  Motors,  Lamps,  Storage 
Batteries,  Indicators  and  Measuring  Instruments,  as  weU  as  an  explanation 
of  the  principles  governing  the  generation  of  alternating  currents,  and  a 
descripUon  of  alternating  current  instruments  and  machinery.  No  b<»tter 
or  more  complete  electrical  part  of  a  steam  engineer's  book  was  ever  writ- 
ten for  the  man  in  the  engine  room  of  an  electric  lighting  plan  t. 

Swingle's  ZOtli  Century  Hand-Book  for  Bngineera  and  Blectriciane,  507  pages,  over  300  illustrations— Handsomely    ^O  CA 
bound  in  fuU  leather,  pocket-book  style,  size  6x69ixl  inch  thick.    PRICE  NET sp^«;/V 

ELECTRICITY  MADE  SIMPLE 

By  CLARK  CARYL  HASKINS 

TUST  the  book  for  beginners  and  electrical  workers  whose  opportunities  for  gaining  infor- 
^  mation  on  the  branches  of  electricity  have  been  limited. 

A  book  devoid  of  teohnlcalities.  Simple,  plain  and  understandable.  There  are  many  elemen- 
tarv  books  about  electricity  upon  the  market,  but  this  Is  the  first  one  presenting  the  matter  in 
soeh  shape  that  the  layman  may  understand  it,  and  at  the  same  time,  not  written  in  a  childish 
manner.  For  engineers,  dynamo  men,  firemen,  linejuen,  wiremen  and  learners.  For  study  or 
reference.   This  llUle  work  is  not  Intended  for  the  instruction  of  experts,  nor  as  a  guide  for 

{>rofessors.  The  author  has  endeavored  throughout  the  book  to  bring  the  matter  down  to  the 
evel  of  those  whose  opportunities  for  gaininglntormationon  the  branohes  treated  have  been 
limited. 

Four  chapters  are  devoted  to  Static  Electricity;  three  each  to  Chemical  Batterlee  and  Light 
and  Power;  two  each  to  Terrestrial  Magnetiiim  and  Electro-Magnetism;  one  each  to  Atmospheric 
Electrlci^'  "  ■-—-■-"----- ^.    .  .     .  .      ... ^    ,- ^ «,__».  -_^ 

Energy 
Electric    ,, 

The  large  number  of  examples  that  are  given  to  illustrate  the  practical  application  of  ele- 
mentary principles  1b  gaining  for  it  a  reputation  as  a  textbook  for  schools  and  colleges. 

12mo,  Cloth,  233  pages,  106  illustrations  —  PRICE  NET $1.00 


1  Fower;  two  eacn  to  Terrestrial  Magnetiiim  and  Electro-Magnetism;  one  eacnto  Aimospneno 
)ctrlcitr;  LIghtnlnff  Rod«:  Electro-Chemistry;  Applied  Electro-Magnetism;  Force;  Work  and 
ergy;  Practical  Application  of  Ohm's  Law;  also  a  chapter  upon  Methods  of  Developing 
Mtrlclty,  other  than  Chemical. 


The   Most    Important    Book    on    Electrical    Construction    Work    for    Electrical    Workers 
Ever  Published.         ><><^^^^^><><        FIFTH  EDITION 

Modern  Wiring  Diagrams  and  Descriptions 

A  HandbooK  <if  'Practical  'Dia^ramj  and  Information ^or  Ettctricat  WorKfirj 
By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY,  Expert  Electricians 


n^HIS  grand  little  volume  not  only  tells  you  how  to  do  it,  but  it  shows  you. 

-*-    The  book  contains  no  pictures  of  bells,  batteries  or  other  fittings;  you  can  see  those  anywhere. 

It  contains  no  Fire  Underwriters'  rules;  you  can  get  those  free  anywhere. 

It  contains  no  elementary  considerations;  yon  are  supposed  to  know  what  an  am pbbk,  a  volt  or 
a  "short  circuit"  is.    And  it  contains  no  historical  matter. 

All  of  these  have  been  omitted  to  make  room  for  ''Diaosams  akd  Dssobiptioms*'  of  Just  such  a 
character  as  woaKsas  need.  We  claim  to  give  all  that  ordinary  electrical  workers  need  and  nothing 
that  they  do  not  need.  It  Phows  you  how  to  wire  for  call  and  alarm  bells;  for  burglar  and  fire  alarm. 

How  to  run  bells  from  dynamo  current.  How  to  install  and  manage  batteries. 

How  to  test  batteries.  How  to  test  circuits. 

How  to  wire  for  annunciators,  for  telegraph  and  gas  lifting. 

It  tells  how  to  locate  "trouble"  and  "ring  out"  circuits.   It  tells  about  meters  and  transformers. 

It  contains  SO  diagrams  of  electrio  lighting  circuits  alone. 

It  explains  dynamos  and  motors;  alternating  and  direct  current. 

It  gives  ten  diagrams  of  ground  detectors  alone. 

It  gives  "CoMPKMSATOB"  and  storage  battery  installation. 
It  gives  simple  and  explicit  explanation  of  the  '*  Whkatstonb"  Bridge  and  its  uses  as  well  as  volt-meter  and  other  testing. 
It  gives  a  new  and  simple  wiring  table  covering  all  voltages  and  all  losses  or  distances. 


16mo,  160  pages,  200  illustratioiis, 
PRICE 


fuU  leather  binding,  round  comers,  red  edges.    Size  4x6,  pocket  edition. 


$1.50 
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CONSULTING  DEPARTMENT- (Contiiiaed) 

There  are  several  rules  for  calculating 
the  weight.  For  many  reasons  it  is  best 
to  use  a  rule  which  involves  the  dimen- 
sions of  the  cylinder  and  the  speed  of 
the  engine.  Indeed,  no  satisfactory  re- 
sults could  be  obtained  by  figuring  on  the 
H.  P.  alone.    A  satisfactory  formula  is: 

_  C  X  if*  X  fi^ 

in  which  C  is  a  constant  that  varies  for 
different  conditions  (for  ordinary  work 
it  is  about  700,000)  ;  d  is  the  diameter 
of  the  cylinder  in  inches ;  b  is  the  length 
of  stroke  in  inches;  D  is  the  diameter 
of  fly  wheel  in  feet;  N  is  the  number 
of  revolutions  per  minute ;  and  W  is  the 
weight  of  the  rim  in  pounds. 

Knowing  the  diameter  of  the  fly  wheel, 
the  width  of  the  face  and  thickness  can 
be  determined,  since  the  weight  is  con- 
sidered as  being  in  the  rim.  If  b  equals 
the  width  of  the  face  in  inches,  /  the 
thickness  of  rim  in  inches,  and  d  the 
diameter  of  fly  wheel  in  inches,  we  then 
have: 

W  (total  weight)  =  .2607  (weight  of  1  cubic  inch 
of  cast  iron)X  b  X  t  X  v  d  ^  b  X  t  .819  d. 

Either  the  breadth  or  the  thickness  must 
be  assumed,  and  then  the  other  dimen- 
sion determined  from  the  formula. 


Grove  Gas  Battery 

Question:  Please  descrilje  the  Grove  Gas 
Battery.  What  voltage  will  a  single  cell  of 
this  battery  produce? — G.  M.  D. 

Anszvcr:  In  the  battery  that  bears  his 
name,  Grove  immersed  two  platinum 
plates  covered  with  films  of  different 
gases  in  a  dilute  solution  of  sulphuric 
acid.  Between  the  platinized  platinum 
plates  charged  with  different  gases  and  a 
platinum  electrode  saturated  with  hydro- 
gen, he  obtained  the  following  E.  M. 
F.'s: 


Volt 

Chlorine    0.63 

Bromine    0.56 

Oxygen    0.48 

Iodine    0.48 

Nitrous  oxide. . .  0.43 

This  battery  is  interesting  from  a 
scientific  rather  than  a  commercial  stand- 
point. 


Volt 

Cyanogen    0.42 

Carbon  dioxide..  0.42 
Nitric  oxide  ....  O.41 

Air   0.41 

Pure    platinum. .  0.40 
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CONSULTING  DBPARTMBNT-(Continaed) 

Star  vs.  Delta  Connection 

Question:  Please  explain  the  advantage  of 
the  Star  connection  over  the  Delta  connection 
in  the  three-phase  generator  for  long-distance 
transmission. — A, 

Ansiver:  In  the  case  of  the  Star  con- 
nection, the  voltage  between  the  mains  is 
V3  times  as  great  as  that  over  the  coils, 
while  the  current  in  each  main  is  the 
same  as  that  in  the  corresponding  coil. 

In  the  case  of  the  Delta  connection, 
the  voltage  between  the  mains  is  the  same 
as  that  over  the  coils,  while  the  current 
is  VS  times  as  great  in  the  mains  as  in 
the  coils.  On  this  account,  the  Star  con- 
nection is  more  suitable  for  long-distance 
transmission  than  the  Delta. 


Horse-Power  of  Triple-Expansion 
Engine 

Question:  Please  let  me  know  through  The 
Technical  World,  the  formula  for  figuring 
the  H.  P.  of  a  triple-expansion  engine  by  con- 
densing the  M.  E.  P.  of  the  cylinders  to  the 
low  pressure;  sizes  of  cylinders,  28  inches,  48 
inches,  and  72  inches;  stroke,  42  inches; 
vacuum,  26  inches:  piston  travel,  200  feet  per 
minute ;  boiler  pressure  by  gauge,  160  pounds. 
^IV.  J,  O. 

Anstver:  In  reducing  all  the  pressures 
to  the  area  of  the  low-pressure  cylinder, 
the  same  general  formula  as  for  a  simple 
engine  can  be  used  ;  that  is : 

P  X  L  X  Ax  N^ 
33, 000 


H.  P.  = 
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in  which  P  is  the  sum  of  the  total  M. 
E.  P.'s  referred  to  the  low-pressure  cyl- 
inder; L,  the  length  of  stroke  in  feet; 
A,  the  area  of  the  low-pressure  cylinder 
in  square  inches ;  and  N,  the  number  of 
strokes  per  minute.  To  reduce  the  M. 
E.  P.  of  each  cylinder  to  the  correspond- 
ing pressure  on  the  low  cylinder,  you 
must  multiply  the  M.  E.  P.  of  the  cyl- 
inder under  consideration  by  the  ratio 
of  its  volume  to  the  volume  of  the  low- 
pressure  cylinder.  If,  as  is  usually  the 
case,  the  stroke  is  the  same  in  all  cyl- 
inders, then  the  ratio  of  the  volumes 
will  be  the  same  as  the  ratio  of  the 
squares  of  the  diameters.  For  instance, 
the  ratio  of  the  intermediate  to  the  low- 
pressure  cylinder  is: 

48^  __4_ 

12^    ~   ^  '  (^  1 
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ago,  and  are  using  some  __ 
of  the  original  dies  today.  || 


machines 
-five   years 


CLet  us  tell  you  about  the  lasting  qualities 
and  small  repair  bills.  Our  machines  are 
tll^  Standard.  Made  in  all  sizes,  for  cutting 
and  threading  ^''  to  18"  pipe. 

Bi^naU  ^  KeUer  Mf^.  Co. 


Leclaire,   Edwardsville,    Illinois 
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CONSULTING  DEPARTBiENT- (Concluded) 

Multiplying  the  M.  E.  P.  of  the  inter- 
mediate cylinder  by  4/9,  we  would  have 
the  pressure  referred  to  the  low  cylinder. 

Similarly,  the  pressure  on  the  high 
can  be  determined ;  and  if  we  add  the 
M.  E.  P.  of  the  high  and  intermediate 
(referred  to  the  low)  to  the  M.  E.  P. 
of  the  low  itself,  we  have  the  total  M. 
E.  P.,  or  the  value  of  P  in  the  formula. 
Of  course  the  M.  E.  P.  mentioned  above 
cannot  be  determined  accurately  without 
the  aid  of  the  indicator  diagram. 

If  the  piston  speed  in  feet  per  minute 
is  given,  then  the  terms  L  and  N  in  the 
formula  can  be  omitted,  and  the  piston 
speed  substituted. 

^* 

Cement  for  Leather 

Question:  Give  formula  for  quick -setting 
cement  for  leather  belts,  that  oil  will  not  af- 
fect.—^. W,  N, 

Answer:  Take  16  parts  gutta-percha, 
4  India  rubber,  2  pitch,  i  shellac,  2  lin- 
seed oil.  Cut  small,  melt  together,  and 
mix  well. 
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24  X  36  showing  the  complete  plans  of  a  build- 
ing drawn  to  scale  with  full  details.  A 
detailed  estimate  accompanies  it.  The  reading 
pages  contain  live  matter  on  important  subjects 
such  as  Hollow  Block  Construction,  Styles  of  Arch- 
itecture, Builders'  Tools,  etc..  etc. 

Subscription  $2.00  per  year 

Porter  Taylor  A  Co.,  PubHshers 

360  Dearborn  Street.  CHICAGO 


Resistance  of  Ground 

Question:  Please  give  me  formula  for  the 
resistance  of  a  ground  by  the  voltmeter 
method.— F.  W.  IV. 

Answer:  This  can  be  found  by  using 
a  Weston  voltmeter  as  follows :  Connect 
one  side  of  the  circuit  to  one  binding- 
post  of  the  voltmeter,  and  connect  a 
water  pipe  to  the  other  binding-post  of 
the  voltmeter.  If  now  there  is  any  de- 
flection, we  know  that  there  is  a  ground 
on  the  opposite  side  of  the  circuit  from 
that  to  which  the  voltmeter  is  connected. 
The  resistance  of  this  ground  may  be 
foimd  bv  the  formula: 


^-r  ( y- 


1). 


in  which  R  equals  the  resistance  of  the 
ground  leak  required;  r  equals  the  re- 
sistance of  the  voltmeter ;  V  equals  volt- 
age between  the  positive  and  negative 
sides  of  the  line ;  and  v  equals  the  read- 
ing of  the  instrument. 
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Stately  Homes  in  America 

By    HARRY   W.    DESMOND   and   HERBERT  D.   CROLY 

Size  ^]/ixioyi    inches.      532  pp.,  gilt  top,  cloth  binding,  fully 
illustrated.      Price,  $7.50. 


THIS  work  illustrates  the  development  of  fine  residences 
built  in  this  country  from  the  Colonial  period  to  date. 
Many  fine  homes  are  pictured  for  the  first  time  —  the 
great  Vanderbilt  Mansions  and  others  of  that  class.  The  text  is 
a  serious  attempt  to  explain  social  and  economic  conditions  and 
the  architectural  developments  which  have  produced  these 
sumptuous  buildings. 
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vernier  makes  antrle  work  easy  and  rapid.  Adjust- 
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ate cost.  Does  away  with  triangles  to  advantage.  Sizes 
9  in.  to  18  in.  Send  card  for  circular  of  this  and  other  handy 
devices  for  draftsmen. 
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A  NEW  TELEPHONE  BOOK 

Complete  and  up-to-date,  written  by  a  practical 
man.  AH  about  modern  telephone  apparatus,  their 
principles  and  use. 

I.  FundameAtal  Ideas 

II.  Telephone  Apparatus 

III.  Systems  of  ComnwiAlcatiOA 

IV.  ConstructioA  and  Equipment 

In  82  chapters.  450  pages.  375  illustrations. 
Price  $2.00  postpAld 

Send  postal  money  order  to 

The    Technical   World 


3321  Armour  Avenae, 


Chicago,  Illinois 


PERSONAL  AND 
MISCELLANEOUS 


A  Well-Deserved  Honor 

THE  CHAIR  of  English  Literature  in 
Armour  Institute  of  Technology, 
rendered  vacant  by  the  call  of  Prof.  F. 
M.  Tisdel  to  the  presidency  of  the  Uni- 
versity of  Wyoming,  has  been  filled  by 
the  appointment  of  Dr.  William  A.  Col- 
ledge,  Dean  of  the  American  School  of 
Correspondence.  This  means,  of  course, 
a  loss  to  The  Technical  World,  for 
with  this  number  Doctor  CoUedge  severs 
his  active  connection  with  the  editorial 
board  of  the  magazine.  We  congratulate 
Doctor  Colledge  on  the  enlarged  oppor- 
tunities opened  up  to  him  in  his  new 
field  as  a  member  of  the  Faculty  of 
Armour  Institute  of  Technology,  and  the 
Institute  on  securing  his  services.  The 
Editors  hope  still  to  be  favored  with  his 
able  advice  on  matters  connected  with 
the  magazine. 


Electricity  in  India 

■yillS  GREAT  ENERGY,  which  is 
"■-  the  leading  feature  of  the  day  in 
nearly  all  parts  of  the  world,  but  chiefly 
in  America,  has  of  late  years  been  mak- 
ing gradual  progress  in  the  greatest  of 
British  possessions  in  the  East. 

Commencing  from  the  south,  it  may 
be  interesting  to  note  how  the  Govern- 
ment of  Mysore  has  endeavored  to  im- 
prove her  state  by  the  use  of  electricity 
derived  from  power  from  the  natural 
waterfalls  of  the  Cauvery.  Gold  mining 
by  this  great  unknown  power  has  already 
proved  a  success,  and  various  large  ex- 
tensions and  improvements  under  lead- 
ing British  and  American  firms  are  in 
progress. 

The  Presidencies  of  Madras  and  Bom- 
bay, though  somewhat  late  in  the  field, 
have  at  present  schemes  for  the  improve- 
ment of  their  capitals ;  and  even  the  great 


Mention  The  Technical  World.  Digitized  by  ^^UU^lC 


ADVERTISEMENTS 


341 


ABOVE  ALL  OTHERS 

The   PenbertUy 
Automatic  Injector 

holds  the  highest  place  in  the  esteem  of  the 
engineers  of  America.  It  is  the  only  reliable 
boiler  feeder  you  should  use-  It  never  balks  or 
breaks,  and  gives  perfect  service  under  all 
conditions. 

The  Penberthy 
Force-Feed  Lubricator 

is  of  the  same  faig^h  quality  that  distinguishes  the  Pen- 
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PERSONAL  AND  MISCBLLANBOUS- (Continued) 

Nijam  of  Hyderabad  has  sanctioned  the 
use  of  electricity  within  his  dominions. 

Bengal,  the  greatest  Presidency  in 
India,  has  not  been  idle,  having  lately 
installed  electric  tramways  and  lighting, 
with  various  other  improvements,  in  her 
capital,  known  as  the  "City  of  Palaces'* 
in  history;  and  even  the  Northwest 
Provinces,  since  the  Durbar  of  1903  at 
Delhi,  where  the  benefits  of  electricity 
were  seen  with  advantage,  have  been 
stirred  to  seek  to  improve  their  districts. 

The  great  problem  of  the  day,  how- 
ever, lies  in  irrigation  and  agriculture; 
and  once  a  suitable  scheme  is  found,  in 
which  cost  and  maintenance  are  not  too 
great  for  practical  demonstration,  then 
will  India  rise  to  the  height  of  her  am- 
bition.— Ernest  Charles  Deefholtz, 
Student,  American  School. 
^* 
Recently  Graduated 

•y  II  E  FOLLOWING  STUDENTS 
have  been  graduated  from  the 
American  School  of  Correspondence 
since  the  last  number  of  The  Technical 
JVoRLD  was  issued : 

Chapin,  C.  C.  Sloan,  Iowa — Course:  Me- 
chanical-Electrical . 

Dollinger,  Joseph  L.  S.,  San  Francisco,  Cal. — 
Course :     Mechanical-Electrical. 

Ferris,  William  Canby,  Memphis,  Tenn. — 
Course :     Mechanical-Electrical. 

Fredericksen,  George  H.,  Chicago,  111. — 
Course :     Mechanical-Electrical. 

Pierce,  Glen,  Lawler,  Iowa — Course:  Sta- 
tionary. 

Poutier,  Stephen,  Buffalo,  N.  Y. — Course: 
Mechanical. 

Riesebeck,  Ernest,  Petoskey,  Mich. — Course : 
Electrical. 

Thomas,  Alfred  S.,  Duncdin,  New  Zealand — 
Course :     Marine. 


Mr.  Charles  Lundelius,  of  Niagara 
Falls,  N.  Y.,  has  been  awarded  a  set  of 
the  "Cyclopedia  of  Engineering"  as  a 
premium  for  securing  the  largest  number 
of  subscribers  to  The  Technical 
World  within  the  time  specified  in  ac- 
cordance with  one  of  the  Premium 
Offers.    Go  thou  and  do  likewise. 


Mr.  Harry  A.  Munyon,  of  Oxford, 
New  York,  a  student  of  the  Mechanical- 
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aoyriiife.  Simple.  iJgtit  huidy,  BiBe,lJt;]03f  IdcIius. 

Se^mr"  ^"^^AJimHn].    PHr*»  f 'i.</0»  pi^paid  iu  U^B.   Bend 

J^lhikU       ^^k^  for  FltEEdeacripUve  book] «t*  ^flCTi<«  too Jit«L 

JUheralArU  ^^      C-  E*  LQCKB  MFG,  CO^ 

BuHdin*}^  St.        ^V.    33Wa!iiiit»ir«U  E«Meti»  Iswa. 


PBR80NAL  4in>  mSCSLLAllBOirS  -(Cootinaad) 

Electrical  Course,  writes  that  in  an  ex- 
amination, which  he  took  recently  for 
chief  engineer,  his  standing  was  the  high- 
est of  any  by  7  per  cent. 


Mr.  T.  Saiga,  Director  of  the  lyo  Hy- 
dro-Electric Power  Plant,  has  for  a  num- 
ber of  years  been  a  prominent  factor  in 
the  electrical  engineering  development  of 
Japan.  During  Mr.  Saiga's  service  with 
the  Miyoshi  Electric  Company  at  Tokio, 
he  superintended  the  construction  of  the 
Kyoto  Electric  Railway,  the  first  Japan- 


T.  Saiga. 

ese  electric  line.  Since  then  he  has  been 
located  in  Tokio  carrying  on  work  for 
himself. 

Among  his  notable  enterprises  has 
been  the  construction  of  the  Hoshu 
Electric  Railway,  the  lighting  plants  at 
Danuki,  Tosa,  and  Miyagawa,  and  those 
of  the  Tokio  and  Osaka  Stock  Exchanges 
and  the  Osaka  and  Kabuki  theaters,  as 
well  as  the  electric  power  plants  for  the 
Bessi  copper  mine  and  the  Kanada  coal 
mine.  Mr.  Saiga  is  at  present  preparing 
plans  for  three  electric  railways  and  ^\^ 
water-power  plants.  He  is  also  the  in- 
ventor of  a  rail  bond  much  used  in  Japan. 


Mr.  J.  W.  BucKNUM,  Chief  Engineer, 
with  McRoddin.  Wiess  Canal  &  Irriga- 
tion Company,  Beaumont,  Texas,  writes : 

"I  have  for  an  assistant  engineer,  Mr.  D. 
Briggs,  one  of  your  students,  whom  I  have 
known  for  two  years,  and  must  say  that  he  is 
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tn((D)«'3"'» 


HIS  complete  cat- 
alog of  904  pages 
sent  Express  pre- 
paid upon  receipt  of  $1.00, 
which  amount  will  be  re- 
bated upon  receipt  of  an 
order  for  ^lo.oo. 


Our  1904  Catalog 

Now  ready  for  distribution;  it  is  the  largest  strictly  Electrical 
Supply  Catalog  ever  published.  An  Encyclopedia  of  Electrical 
Supplies  of  standard  material  as  used  in  mines,  factories,  power 
stations  and  telephone  exchanges.  By  obtaining  this  catalog  you 
place  your  name  on  our  mailing  list  for  future  publications  and 
printed  matter.  To  engmeers  interested  in  telephone  construction 
work,  we  will  mail  our  estimate  sheet  giving  detail  list  of 
material  required  to  build  an  exchange. 


THE  W.  G.  NAGEL  ELECTRIC  CO. 

Manufacturers  and  Jobbers  Electric  Supplies 

520  Adams  Street  Toledo,  Ohio 
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Y  COAL  AND   ASH    HANDLING 

Macliinery 

Insures  the  Reduction  of  Labor  anfi 
in  Consequenee   Increases   I*rofits 

CeFitraliy  htinj^  Bucket  Conveyor^  Traveling 

Chute  for  Feedine*  Stuker»  iitr«  features  of 

thia  Fower-Huuse  Equipment    EflUmfttea 

»iid  C&tal^iffues  Free. 

The  Jeffrey  >Ifg.  Company 

Columbus,  Ohio,  U*  S»  A, 


The  Plume  ^  Atwood 
Manufacturing  Co. 

199  LaKe  Street  CHICAGO 


Sheet  Brass,  All  Tempers 
Brass  and  Bronze  Drill  Rods 
Brazed  and  Seamless  Tubing 

Brass  and  Copper  Wire 

German  Silver  Sheet  and  Rod 

Ea^le  Brand  Copper  Rivets  and  Burrs 

Ea^e  Brand  Brass  Escutcheon  Pins 

Brass  Biitts»  DesK»  Narrow,  Broad»  Middle 

Ball  Tip  and  Water  Closet  Brass  and 

Iron  Jack  Chain 

Brass  Safety  Chain,  Etc. 


C  atato^      on      ^Application 


PERSONAL  AND  MISCBLLANBOUS-(Coildiided) 

the  best  help  that  I  have  ever  had.  He  is 
sober  and  steady,  quiet  and  deliberate,  very 
thoughtful  and  a  worker,  and  will  go  to  the 
top.  He  is  also  a  man  with  an  exceptionally 
good  education,  and  will  make  a  No.  i  super- 
intendent for  some  plant  or  company." 

Mr.  William  F  Sullivan,  a  graduate 
of  the  American  School,  is  the  engineer 
in  charge  of  an  electric  plant  situated 
in  Mesa,  Arizona.  This  is  the  pumping 
plant  for  the  Consolidated  Canal  Com- 
pany's ranch  of  6,000  acres,  nine  miles 
distant,  and  furnishes  irrigation  to  the 
surrounding  country,  largely  a  desert. 
The  plant  also  pumps  and  furnishes  light 
for  the  city  of  Tempe,  six  miles  away, 
and,  in  addition,  lights  Mesa  City,  three 
miles  distant. 

We  are  glad  to  see  that  Alfred  H. 
Wheeler,  a  student  in  the  Architectural 
Course  of  the  American  School  of  Cor- 
respondence, has  gone  into  business  for 
himself  as  an  architect,  his  headquarters 
being  at  8x6  Globe  Building,  St.  Paul, 
Minn.  He  writes  that  he  has  left  the 
firm  that  he  has  been  with  for  the  past 
four  years,  and  that  they  approve  of  his 
step  and  have  given  him  their  hearty 
good  will  and  support. 

We  wish  all  success  to  Mr.  Wheeler. 
V^ 
Money  Well  Spent 

\1YE  are  often  struck  with  the  beauty 
™  and  intrinsic  value  of  the  Trade 
Catalogues  that  come  to  our  desk.  Many 
of  them  represent  the  highest  grade  of 
mechanical  and  typographical  skill,  and 
are  evidently  prepared  without  regard  to 
cost.  In  many  cases  they  rank  far  above 
mere  commercial  advertising  pamphlets 
and  are  in  fact  scientific  treatises  replete 
with  practical  working  hints  and  useful 
information  of  permanent  value.  The 
evolution  of  all  the  latest  triumphs  of  me- 
chanical and  engineering  skill  and  in- 
ventive genius,  might  be  traced  from 
these  sources  alone.  The  enterprise 
which  puts  out  advertising  matter  of  this 
high  character  is  in  itself  a  guarantfje  of 
efficient  and  reliable  service.  The  '^'*" *',.:>,', 
grade  advertiser  is  the  safest  to  do  busi- 
ness with,  as  he  is  the  best  qualified  to 
serve  commercial  needs. 
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THE  Engineering  Magazine  is 
made  for  the  man  who  wants  to 
grow  in  his  business — whether  he  holds 
a  subordinate  position,  is  a  practicing 
engineer  or  a  factory  manager. 

More  Than  300  Pages  Every  Issue 


Timely  Articles  (96  pages). 

Specially  written  iwpers  on  all  important  enffinearins 
questions  of  the  day,  inclndinff  Electrical,  Civil. 
Mechanical  and  Mining  Enflrineerinff.  and  IndUBtrial 
Management  in  all  its  branches.  Every  leading 
article  is  written  by  a  specialist,— by  a  man  who 
has  attained  position  and  can  write  with  authority  on 
the  subjects  discussed. 

Illustrations. 

The  iUustrationB  aptly  supplement  the  text,  are  freely 
used,  and  in  securing  them  neither  effort  nor  expense 
Is  spared.  The  illustrations  are  selected  for  their 
pfacdcal  utility  rather  than  for  decorative  effects. 

Engineering  Reviews  (24  pages). 

A  concise  survey  of  current  industrial  and  engineering 
progress,  as  reflected  in  the  entire  industrial  press  of 
the  world. 

The  Engineering  Index  (32  pages). 

A  topical  index  to  the  whole  rangeof  current  engineer- 
ing and  industrial  literature,  making  it  possible  for 
one  to  keep  abreast  of  proness  in  his  specialty  by 
this  one  publication  alone.  This  index  tells  of  every 
article  on  a  given  specialty  published  anywhere,  and 
prtyvides  a  ready  means  of  obtaining  it.  Ask  for  de- 
scriptive circular. 

Editorial  Comment  (4  pages). 

Designed  to  call  attention  to  the  leading  engineering 
and  industrial  events  of  the  day.  and  to  give  concise 


and  impartial  summaries  of  the  best  opinions  upon 
them.  The  aim  is  to  furnish  the  reader  the  necessary 
data  for  f ooning  sound  oondusionB. 

New  Books  (2  pages). 

Brief  but  sufficient  reviews  of  new  books  on  industrial 
and  engineeoring  topics,  to  the  end  of  informing  the 
reader  of  their  publication  and  enabling  him  to  decide, 
from  the  data  t^ven,  which  books  he  may  want. 

Industrial  News  (6  pages). 

Brief  news  items  from  original  sources,  chronicling 
current  events  in  the  Industrial  world. 

Improved  Machinery  (16  pages). 

A  department  in  which  are  illustrated  and  described 
the  latest  advance  in  machines  and  appliances. 

New  Trade  Literature  (2  pages). 

A  record  of  new  and  notable  catalogues,  showing  the 
newest  types  of  machinery,  etc.,  placed  on  the 
market. 

Announcements  (126  pages). 

Over  400  of  the  leading  machinery  builders  of  the 
United  States  announce  through  Thb  Engineering 
Magazine  each  issue  those  new  machines  and  proc- 
esses they  desire  to  bring  to  the  attention  of  our 
readers.    This  is  a  most  valuable  feature  of 
the  Magazine,  because  it  keeps  the  reader  in 
close  touch  with   the  •  commercial  side  of 
engineering. 


Cut  off  and  mail  this  blank.    It  entitles  you  to  a  copy 
of  this  grc«t  double  number  (456  pages)  and  a  regular 
issue  ('•'•*•    ages)  at  a  cost  of  xo  cents  to  pay  postage 
on  tL«.. 


SPECIAL   OFFER^ 

Our  First  Labor-SavIng   Number  is   a  Special    Double 
issue.     It  contains: 

Full-page  portraits  and  biographies  of  the  world's  greatest  inventors 

from  Watt  to  our  own  times; 
Two  hundred  fifty-eight    pages    of  text,     tracing    the    great 

epoch-making  inventions    from  their  inception    to    their 

present  state  of  perfection ;  y^      ^  J^[ 

Two  hundred  six    pages    of   special    announcement?,      y^f'    .  y^^nt    ^ 

showing   the   latest   labor-saving    machinery.  ^   '     '^  »^      ^- 
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SCIENTIFIC 
BOOKS 

Send  for  a  copy  of  our  New 
Classified    Catalogue    of 

Scientific  and 

Technological 

Books 

Prepared  by  a  Committee 
of  the  Society  for  the 
Promotion  of  Engineering 
Education.  It  is  absolutely 
up-to-date  and  should  be  in 
the  hands  of  everyone  inter- 
ested in  books  of  this  kind. 


A.  C.  McClurg  £h  Co. 

215-221  Wabash  Avenue 
Chicago 


Something'  New 


A  Book  giving  Dlmenaions  of 

PIPE, 
FITTINGS 
-VALVES 

Over  fifty  tables  and  many  illustra- 
tions of  all  kinds  of  articles  that  the 
draftsmen  or  architects  may  need  in 
laying  out  pipe  work  on  drawings. 

Flexible  BacKs.     Good  Paper. 
POSTPAID  '50  CENTS. 


Addreaa 

THE  DRAFTSMAN 

CLEVELAND.  OHIO 


VJT 


40) 


EMPLOYMENT 
DEPARTMENT 


"^ 


jlf^ 


IT  TO  EMPLOYERS  -  The  Technical  World  offers  its 
services  in  bringine  employers  of  skilled  labor  into  com- 
munication with  trained  and  efficient  men.  Write  the 
Employment  Department  full  particulars  as  to  the  quali- 
fications necessary. 


SITUATIONS  VACANT 

Wanted — Tlie  application  of  every  compe- 
tent technical  man  desirous  of  securing  a  po- 
sition or  bettering  his  present  one,  is  wanted 
at  once.  We  are  constantly  searching  for 
high-class  vacancies  and  always  have  from  100 
to  300  places  open  for  the  highest  grade  men. 
Write  to-day.  The  Engineering  Agency,  1218 
Monadnock  Bldg.,  Chicago,  111. 


Wanted — Bright  young  man  of  good  appear- 
ance, who  understands  thoroughly  technical 
telephony.  One  who  has  worked  m  the  field 
preferrea.  Must  be  able  to  write  descriptive 
booklets  on  telephone  apparatus.  Exceptional 
prospects  for  the  right  man.  Address  The 
Technical  World,  No.  284. 


Mention  The  Technical  World. 


SITUATIONS  WANTED 

Wanted — Graduate  in  Electrical  Engineer- 
ing wishes  a  position  as  Assistant  to  a  good, 
practical  engineer  installing  electrical  ma- 
chinery. Locality,  West.  Address  The  Tech- 
nical World,  No.  267. 


Wanted — Student  in  Mechanical- Electrical 
Engineering  wants  position  with  an  Electrical 
firm.  Locality,  North  or  West.  Address  The 
Technical  World,  No.  268. 


Wanted — Position  in  Machine  Shop  to  finish 
learning  trade.  Two  years'  experience.  Stu- 
dent of  American  School  of  Correspondence. 
Location,  East.  Address  The  Technical  World, 
No.  269. 

Wanted — Position  as  Assistant  Engineer  or 
as  Engineer,  or  work  in  Engineering  Con- 
struction and  Erection.  Graduate  of  the 
American  School  of  Correspondence.  Ex- 
perienced in  repairing  and  running  large  and 
small  steam  autos,  setting  slide  valves,  pistons, 
expanded  boiler  tubes,  and  high-pressure  steam 
connections.  Address  The  Technical  World, 
No.  270. 


Wantei>— Position  as  Locomotive  Engineer. 
Twenty-five    years'    experience.       References. 
Address  The  Technical  World,  No.  271. 
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SPANGENBERG'S 


Steam  and  Electrical  £ii|(ineerin|( 


By   E.   SPANGENBERG.  M.  E.,  foimer    Runermtua^4>:tiL.   St.    Lc^uU 
School  of  EneineerioK.    ALBERT  UHt.  A,  1.  E,  £..  fo.m^?!-  J  mi  rue- 
tor  Practical  Electrical  EngineerioK.  Sc.  Lguiii  School  of  Enninevp 
inK.  and  E.  W.  PRATT.  Master  Mechanic. 

672  Fa|(es  containing  1035  Questions  and  An- 
swers and  648  En^aTin|(s  «sp«ciaUjr  made 
for  this  boolL 

AN    ABSOLUTE    AUTHORITY    ON    ALL    SUB- 
JECTS  RELATING  TO  STEAM   AND    ELEC- 
TRICAL ENGINEERING. 


Over  200  Paffes  on  Eloctridty 

with  illustrations  on  every  paee, 

la  KMyele^la  af  raforBattoa,  aad  la  Mvtlt 
tlw  mmi  MMptole  Iflbnury  ef  Eatlawwrlaf  Pra^ 
tfav  •rer  Mblkke4.  TrMtlac  ea  Staltoaarr 
Xaiilaevrlaf,     I.Mea*tlTe     Kaflaccriatt 
KlMirMt7,  C— yreiMd  Air,  BMhulfal 
■•fIrlfvrsilM,  6m  aad  flaMHa*  Eagla*^ 
HjdnaUa  Ktovalon  aa4  Rcpidr  Werk. 

If  you  want  a  complete  work  writ- 
ten in  a  simple  and  direct  style, 
buy  this  one  and  make  no  mistake. 

OHI«r  Early  for  Hnt  E41U«b 


The    cjnly    botkk    uver 
publj^hod  contAinin^ 

1035 

Questions  Bud  Answers 


GEO.  A.  ZELLER.  Vtihlisher 


Establishod  1870 


20  South  Fourth  Street,  St.  Lrouie,  Mo. 
40.Page  Pamphlet  Telia  All  About  It 


By  Special  Arrangement 

We  can  ofifer  a  disconnt  of  50  per 
cent  on  a  limited  number  of  the 


This  Coupon  is  worth  $1.00 


Steam  Boiler 
Catechism 

By 

Robert  Grimshaw,  M.  E.,  Ph.  D. 


^    q^     ^A    ^^>    xu 


•••  V\ 


?3^'*-i 


"■h. 


"^ 


**This  is  one  of  the  best  books  on  the 
Steam  Boiler  I  have  ever  seen." 


**A  book  that  should  be  in  the  hands  of 
every  Engineer  and  Fireman." 


The  Regular  Price  is  ^2.00.      Postage  Prepaid. 
Cut  out  the  comer  coupon  and  send  it  with  one  dollar  to  the 

PRACTICAL  PUBLISHING  CO.,  53  Broadway,  New  York 
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Good  Business  English 


Th«B«  books  tiHitli  paleiiTnelt  how  to  wrllo  CDnrfncLiifr 
l«tti«rAtJM.e  BflU  eui»ctH,  tvat-h  fr^litmen  how  t^  write  tavV 
ful  lettenn  thutbrlnp  iTi  luoneY  gjit\  eIt0  no  oflfetiflOj  teach 
cflrtCHifOttiibnta  how  to  writ*  fi^rctftul  buKlno^m-Urlnj^^nH!  k-t 
terfl»  tvfrch  Httfiiottraiihorfl  how  to  simater  eorroii]>ontleTice, 
tcat^rli  ttilvtirtl#ei]K^nt  wH^Jtu  hQHf  to  viite  stroDW,  "puUlutf"' 
coity,  TJiey  r^ria  a  e<>m^iUit«  coil«*ire  cotirae  in  hu»ht«^ 
KiitrM^h— to  be  reiwl  ^t  Ie'I^uto — to  bo  put  tntofSaKy  prxptit^o 
at  unua,  Ueirtf  jmoi^eiuitul  men  are  i^JirnlciK  Irtr^fe  sal^rlmt 
lusnalj  hwnirLiw  thfjf  knuw  how  to  Rt4]ire  &  busIcifHS  propoHl- 
«on  orMjrli%  ieniel>-.  coi]Hfliiiy,  rttnt'fuUj'.  Thta  e-et  of  boofci 
compK^t)  the  notahio  fihvrwlu  Corty  coiirtie  In  butiHineH 
Eni^Utfh  L'OTnplBter  Bufoco  b^lnif  puhUshiKl  in  btmk  form 
thin  Munu!  ik>ld  for  t^.tXL  Every  bufttoeiso man,  employer 
ood  ftmpLojtatf  ahould  Ucivo  i^hls  aet  reiuljr  fur  rofereuoe, 

YOU  CA3f  GET  A  SET 

EAlfBSOIIIELT  BOUIfD  Of  CLOTH  AT 

Less  Than  h  Regular  Price 

W<'  a  re  in  n  k  i  n  t:  tti  I H  t  J  fTtiiH  n  c.  ►n  n  f^i?i !  ^  [I  !*■  1 1  h  S  Y  ST  KiT,  tli  c 
lUAKiLiine  wkiLh  la  a^  ea^ojiiLca  if  buHiu^i^tt  unni  as  sytit^ni  it-. 
ftejnutabufltat'U.  iSTSTEll  tcIL*  «  vtjy  luutith  all  tlio  m^w 
bllPint'ivHtHrlci  tJiat  wvp  tlmo 
— «llttii>  nuJo  oflloc  ihrLnkk'd 
thnt  juivfl  WOrrVn.  Tbtcicigh 
aYaTEi[  you  can Wru  «nili&t 
imy  QHfl  e&n  thwiI^'Ij  ten  yoa 
jAbont  »yaLcm  ami  bualnesa 
tu^'tliod.i.  One  hundred  ilikJ 
i^ty  or  tnore  pii«ei4  inurithEy 
'  laiEifulof  Iiiihjui;h»  IdenH  f4:»r 
"i  ^  1 F/  Tl  I**  rogiJ  Eiir  rtad  1  njf  of 
HViiTEM  wlJlHtiJru  >niir  Isutl- 
nesi?  iM^rjit^rvltieft— but  If  It 
ilntflriH^t,iiY3TKM  h^s  a.  nt^lt 
*'T  CEiiPrts— pracUciil  buaUtkpti,i] 
men  *Lo  will  tmawtir  your 
qtiostlott-v  free* 

Tlic  aubtKTtlptJoti  price  of 
SVHTEMlple^.OOptn-year,  Tlii^ 
SherwinCoiJj  bnnts^desarnnd 
nboTC,  Mill  lor  i3,0QL  Ift  tinb- 
-'".-ri  1  »p ns  tl f  B  Y ST KM^  ho wsx tr, 

wo    ^'|■i]rl  Pt^IMl  th€*  IvtOtflat  Ic5§ 

tlsrin  half  the  r«>icijlKr  co?t. 
Si'rid*S.(N0fL>rSY3TKttttfidtl,W 
for  the  boa k»KAud  wn  wlU enter 
yoiiraAmeforoTicyeMrof  8Y»ri<;U4lnclndfriK  tht)  Ireo  ei 
p*frt«rTic*i,  and  wl)l  f'rpi^sq  ymi  the  b4>oki  la  m  caw  nt 
one*-,  oTorr  coat  prcp&ld.  fiuiid  ihe  *3^oO  to-day,  Tcsar  out 
tbli  HdTcrtlBvniOEit  und 

WRITE  YOUR  ITAMB  BELOW 
The  Annonr  Ghio  Works^  CJiloAfro^  lU, 

■  I  nud  i  friniiot  ifet  nJoim  1*  iihtjij  t  SVEirEM.  Ul^tha  hnrt and 

EELo^t  ciimpreheiiHive  maf  imlTiii}  of  Itv  cUh.    KuU  of  *nfw 

blood'  IdwaiJ,  uo  thlBjf  aat Jiquatcid. "  W,  E.  JolJSHojt,  J  ^. 

Feoplea  fiaT^Lni^  and  Loah  iiitpoclartloii  ^ 

Com \nu I j-H  Loetoiila .Ohio.  2 

"A  uJ  nu  l«  ft  rtiyle  iH  f  nhj  LI  i-  n  tly  worth  g- 

much  more  tbiiQ  the  prli^a  of  &  jL'ftr's  ^ 

■ubooriptlon,"       C-  fi,  (JBRKN'A^irriLit,  * 

"  W  h*n  T  am  at  home  She nrtn  Cody 'i  J 

booki^arvi  iLlwnyfl  ou  my  study  tabic.  ff 

1  n^yi>r  travel  wLthout  ddq  of  th^m  lit  ■ 

niy  ffrip-    Wnh  them  at  hand^  ovpi^  J 

upam  moment  can  be  Improved  to  de-  E 

tildcd  0 iiaDcM  adTnqtatrc . ' *  * 

CljOWTtT  Chai'Mas,  £ 

*'  Yijii  <r«rtalnlj  ^ivo  hlif  value  fgr  1 

the  money."      JiiMnr  LRV  Mjiirs  • 

Pnjiddui]  t  Mahin  Adv  c  rtltfi  u];  Co.  w 

S*?nd  wl  tb  Three  DoU&n!  »t  on  r  rtik  tf>  ? 


THE  SYSTEM    COMPANY 

99Z  Fl  rst  Nation^  B^kBuildJnif.  CHICAGO 


BHPLOYMBNT  DBPARTMBNT-fContiniiedJ 

Wanted — Position  by  licensed  Stationary 
Engineer.  Ten  years'  experience.  Student  of 
the  American  School  of  Correspondence. 
References.  Address  The  Technical  World, 
No.  273. 

Wanted — Position  as  Superintendent  of 
company  about  to  develop  water  power,  or  of 
plant  doing  heavy  woodwork.  Several  years* 
experience  as  foreman  on  construction  work 
under  the  best  of  engineers.  Have  installed 
heavy  stone  working;  also  light,  high-speed 
machinery.  Expert  in  foundation  and  heavy 
framing.  References.  Address  The  Technical 
World,  No.  274. 

^« 

Wanted— Position  as  Detail  Draftsman, 
Pattern  Maker,  or  Machinist's  Apprentice.  Ex- 
pert with  carpenter's  tools.  Good  at  original 
designing.  Address  The  Technical  World,  No. 
275. 

V^ 

Wanted— By  a  young  man  of  some  ex- 
perience, a  position  under  a  competent  sta- 
tionary engineer.  New  England  States  pre- 
ferred. Address  The  Technical  World,  No. 
276. 

Wanted  —  Position  as  Power  House  Em- 
ployee. Experienced  in  power-station  operat- 
ing and  electrical  machinery.  Graduate  of  the 
American  School  of  Correspondence.  Address 
The  Technical  World,  No.  277. 


Wanted— Position  as  General  Superintend- 
ent of  building  construction,  or  Assistant  in 
drafting  room.  Location  preferred,  Middle 
West.    Address  The  Technical  World,  No.  278. 


Wanted  —  Position  as  Traveling  Salesman 
for  an  Electrical  or  Automobile  Company. 
Student  of  American  School  of  Correspond- 
ence.   Address  The  Technical  World,  No.  279. 


Wanted — A  student  of  the  American  School 
of  Correspondence  in  Electrical  Engineering, 
desires  a  position,  with  chance  for  advance- 
ment, with  an  Electrical  Manufacturing  Com- 
pany, as  Assistant  or  Dynamo  Tender.  Ex- 
perience in  electric  light  and  bell  wiring.  Lo- 
cation preferred,  Chicago  or  New  York.  Ad- 
dress The  Technical  World,  No.  280. 


Wanted — An  American  School  student 
wants  a  position  in  an  Electric  Power  or 
Lighting  plant  where  he  can  get  practical  ex- 
perience. Has  had  some  experience  as  fireman. 
Address  The  Technical  World,  No.  281. 
Mention  The  Technical  World,  ^'^'^'^^^  ^^  V^UU^IC 
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See  What  You  Buy!! 

We  send  any  MECHANICAL  book  COSTING  A  DOLLAR  or  more,  on 
approval,  anjrwhere  in  North  America 


1    ^ilASLtSg 


If  yon  ever  have 
anythiog  to  do 
with  Bevel 
Gears    you 

need  this  book. 
It  will  save  you 
more  time  than 
yon  imagine  and 
prevents  mis- 
takes  in  laying 
out,  turning 
blanks  or  cut- 
ting teeth.  Everything  is  plain 
and  clear  and  you  find  ^ 
any  dimension  you  need.       $1- JO 


H^x  Good  Books 

Machine  Shop  Arithmetic    . 

$0.50 

American  Steel  Worker    .  . 

2.50 

Compound  Locomotives  .  . 

1.50 

Train  Dispatching 

1.50 

Change  Gear  Devices  .  .  .  ; 

1.00 

Turning  and  Boring  Tapers 

.25 

Drafting  of  Cams 

.25 

Commutator  Construction   . 

■  .25 

Threads  and  Thread  Cutting 

.25 

Engineers'  Pocket  Book  .  . 

.75 

Electrical  Pocket  Book    .  . 

.75 

Friction  and  Lubrication  .  . 

2.00 

Condensers 

.50 

D>C  Book  Club 

Is  the  most  liberal  plan  ever  offered 
book  buyers.  You  can  buy  any 
books  or  papers  you  desire,  no 
matter  who  publishes  them,  at  a 
cost  of  $1  to  $5  per  month  in  dues 
just  as  you  select.  There's  no 
iron  clad  contract  binding  you  for 
life.  Better  find  out  about  this 
today.  We've  a  folder  that  ex- 
plains details. 


The  only  book  in  print  on  the 
actual  making  of  modem  boilers  in 
up-to-date  shops.  Includes  every- 
thing from  lay- 
ing outsheetsto 
testing  boiler. 
Shows  all  tools 
used  and  how 
to  use  them. 
421  pages,  334 
illustrations^  61 
pages  of  tables, 
*i  folding  plates. 
Just  off 
the  press  $3.?? 


H6e  Derry-Collard  Company*  inc. 


256-C  Broadway^ 


New  York 


^0fier  get  on  ot£r  M^ailrng  Li^t 


Mention  The  Technical  World. 
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THE   TECHNICAL   WORLD 


Tufts  College 


DBPAKTMBHT  OF 

ENGINEERING 

CiTfl,  Hecbanical,  Electrical 
and  Chemical  Sncineerins 

New  LabomtorieB  and  Excellent  Equimnent.  Beautiful  site 
within  four  miles  of  Boeton.  Preparatory  Dei>artment  for 
students  who  have  had  ensrineerinjT  practice^  but  insufficient 
preparation  for  college  work. 

For  information  oonceminff  oourses  and'podtaonsof '^rad- 
uatea*  address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass 

Rensselaer     % 


r 


/J=>olytechnic(¥^ 
%^o..     Institute, 

Troy,  N.Y- 


t^MMlexaminations  provided  foe.  SendforaOatologna 


ELEGRAPHY 

Tancht  avlekly.  Poaltfoiis  ftantohed.  Blnest  de- 
mand for  operators  in  the  history  of  the  telegraph.  Onr 
Insatvtlon  established  1874,  and  endorsed  by  oflclals  of 


the  Western  Union  Tel.  Co.  We  own  and  mahitain  onr 
magnificent,  modem  baUding  for  this  study  excloslTely. 
Total  eoet,  tuition,  (telegraphy  and  typewriting),  boanf 
and  room,  six  months' conree  9871  this  can  be  redooed. 
Catalogue  free.   Home  instruction  also  given. 


DOJKtE'S  LN8TITIJTE,  Va 


%1#  MAKING 


Practical  Lessons  by  Mail  in 


mbn,  tt*d  fate 
iiliiiij  of  CbllJ  life 


The  Inatructton  i*  iiutier  tvic  direction  or  pToti:!!- 
iii>nt  tL'Uchei*  in  Cohipilita  I'lilTer^ity,  Unlrpr- 
flty  of  t'Jili'Rirti,  l.TitTor^lty  of  JlUne^Hi,  aimtnon* 

Sample  Lesson  Booklet 

iTyOU  wm  (■vtmX  Hi*  tln?njiin«ftof  ttreerrlendd  whom 
yaq  kinjw  tn  Uo  lDtert'4<?*l  uud  two  ^-.^ent  »tvup-i  f&r 
rx>Kt(i4ire4  we  wlli  mail  y^^  the  ilrst  lw<t<tJii  on 

' '  Clemifftry  of  tlie  HouflChold, ' '  an  jlJuBti^tKi  d^^pstre 
liiK'klipt,  if^P^'kftlky  liPt'jtnie^l  for  our  uituJjetbi*  hy  Mii-- 


Uirt't  K.  |J<nia,H  U  .Uriul.  Haas.  iiv*t.Techn*jlotfy» vim- 
tsi  I  n  I HR'  i  J"t*-*  f't^it  I  riL'  Ti  <  m  - 1**.'  Ii  n  Lea  L  t  roftti  fit*  on  L  he iTh  I  pi- 
try  ot  Wilier,  Alr,>'ire*nn  *Hw?li  ClianiJfAl  C^:niiiJO?>i- 
tlonvLnil  I'tiiLnveHi  Food  &ntl  ii^  FiinctLans;  Sti.rcht'v 
antlSufTJi.r'.;  C'h&iiilstry  of  Jhejul  Mtikliiif;  t'ompop-^ 
tiori  SMi]  r:t:o  m  FootI— of  Cfl^rhiihyHlnn*?..  i-nta.  Fm^ 
teltl*.  t'flxiln.  iiliit*n.  *"t(! ,  L'tieiuMry  uf  LUiifestJMn, 
Ch^njiitry  otCuotJup,  etc,  etc* 

r  [  V  a-//^  also  TFtui  oifr  ^S-^itg-r  ifturtn^ed  Gt/^ - 
ii/^'Mt:  J  givhi^/uU  symf.rfT  aj  itii  sttbjecif. 

American  School  of  Household  Economics 
3311  Armour  Aveaue     :     ;     ;    ;    CHICAGO,  ILL, 


BMPLOTMBNT  DBPARTMBNT-CConcladed) 

Wanted — Graduate  of  the  American  School 
of  Correspondence  desires  position  as  Assistant 
Engineer  with  chance  to  work  up.  Not  par- 
ticular as  to  kind  of  engineering.  Has  had 
no  experience.  Will  accept  moderate  wages 
to  start.    Address  The  Technical  World,  No. 


Wanted — Position  as  Architectural  Drafts- 
man is  wanted  by  a  High  School  graduate. 
Has  been  one  year  at  Pratt  Institute.  Experi- 
enced in  drafting,  keeping  of  engineering  rec- 
ords, time  keeping,  etc.  Best  of  references. 
Address  The  Technical  World,  No.  283. 


Wanted — Position  by  a  man  who  has  had 
several  years'  experience  in  wiring  for  light 
and  power— care  of  30-K.  W.  generator  and 
small  motor.  Student  of  the  American  School 
of  Correspondence.  Fine  references  from 
present  employer.  Address  The  Technical 
World,  No.  272. 


Poor  Richard's  Wit 

\Y7HEN  BENJAMIN  FRANKLIN 
™    was  dining,  some  one  said: 

"Here  are  three  nationalities  repre- 
sented. I  am  French ;  my  friend  here  is 
English ;  and  Mr.  Franklin  is  American. 
Let  each  propose  a  toast." 

The  Englishman  arose,  and  in  the  tone 
of  a  Briton  bold  said :  "Here's  to  Great 
Britain,  the  sun  that  gives  light  to  the 
nations  of  the  earth !" 

The  Frenchman  was  rather  taken  back 
at  this,  but  he  proposed:  "Here's  to 
France,  the  moon  whose  magic  rays 
move  the  tides  of  the  world !" 

Franklin  then  rose,  and  with  an  air  of 
quaint  modesty  said :  "Here's  to  George 
Washington,  the  Joshua  of  America, 
who  commanded  the  sun  and  moon  to 
stand  still — and  they  stood  still!" 


Each  in  His  Degree 

He  carried  the  chain  to  the  farmer's  fence. 
Cried  the  farmer's  wife :  "Now  get  you  hence !" 
He  tipped  his  hat — "Pray  do  not  fear. 
For  I  am  a  civil  engineer." 


There  will  shortly  be  a  great  boom 
in  gas  engines.  The  presidential  cam- 
paign is  on. 

Mention  The  Technical  World. 
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C^T  TT| Y  Chicago  Correspond 
OLXJUX  School  of  Law 

LAW 


ence 


Leading  L&w  School  in  Correspondence 
In ttmct ion »    EftabliahedTwelve Years. 


Prepares  for  the  bar  of  any  State,  Combines  theory  and  practice.  Text  books  same  as 
uae(3  in  resident  law  schools.  Teaches  law  at  your  home,  without  taking-  you  from  your 
regular  vocatiofi. 


WC  OFFER  three:  COURSES 

Rog^ilar  eoUes^  coume.  l*fBJimsr  todcRTree;  p<«t*^irnii1u" 
ate  jLhiJ  buftincflw  law  courgea.  The  ^inly  correapohilence 
law  ac^hooL  havinjf  the  hearty  endors^noTut  of  the  bc^nch 
and  bar. 

RESULTS 
aro  the  Aupreme  test  Pf  the  efficiency  of  any  Hystem  of 
in^itruetion.^   In  no  tnistanec  huaa  irniiduate  of  our  school 
faiJeri  in  ttn  examination  fur  adxniaHion  (o  the  bar.     Our 
graduates   are    KucceBsfu)    in    practice,    many   having 


achieved  distlaction  at  the  hnr  and  won  pc^tticsl 
honors. 

THE  STVDV  OF  LAW 

ie  not  confined  La  thofle  who  vrish  to  practice.  Wp  have 
hundreds  [itiidyin|r  for  a  mt>re  tiT>«ra1  erlu ration  antl:  for 
bUBineiSd.  It  trains  the  mind  to  accurate  and  logical 
thinkini;  and  (dvea  one  a  broader  and  more  eomprc- 
henaive  outlook  on  life^  It  ouUivate^  habitit  of  clenir- 
new  of  tboufflit,  brevity  of  extJressJon^  mental  alert- 
ness, and  makes  men  eareful  in  what  thoy  undertake;. 


Tuition  Chcerfuily  Refunded  if  you  are  not  satisfied  with  the  course. 
Write  to-day  for  full  particulars^  giving  an  itemized  cost  of  all  expenses* 

be:gin  now 
Chicago  Correspondence  School  of  Law,  ^^^  omcAG^^^^ 


||N(^K>jie|i^        $ni|tf|  )l^a^^ 


HEATINO-VENTILATIN^  -PLUMBING 

Original  Articles  Every  Month  by  Experts 

SUBSCRIPTION, $1.00  PER  YEAR 


A  stamp  brings  sample  copy. 


We  supply  technical  books. 


ENGINEERING    REVIEW     CGMPANT 


Publishers  and  Booksellers, 


1123  Broadway, 


NEW  YORK 


Mention  The  Technical  World.  ^'^'''^^^  by  >^UUS^ IC 


Books  Received 

Modem  Practical  Electricity.  By  R.  Manineax  Wal- 
mesley.  Volume  IV.  Pages  318.  Published  by  W. 
T.  Keener  &  Comi>any,  Chicago,  m.  Price,  $3.00  per 
volume. 

This  is  Volume  IV  of  the  work  reviewed 
in  the  May  issue  of 'this  magazine.  The 
inductor  alternator  is  discussed,  with  the 
application  of  the  turbine  for  driving  of 
the  same,  together  with  armature  wind- 
ings for  two-phase  and  three-phase  ma- 
chines. The  theory  of  alternator  armat- 
ure reaction,  characteristic  curves,  and 
excitation,  is  taken  up  briefly.  The  con- 
nection of  generators  in  parallel,  both 
direct-  and  altemating-curr-  • '  is  treated 
in  Chapter  3,  the  subject  .  paralleling 
of  alternators,  of  course,  involving  that 
of  synchronizing. 

Chapter  4  is  devoted  to  continuous  cur- 
rent motors  of  various  types  and  makes. 
The  latter  part  of  the  book  is  devoted  to 
electrical  testing  and  the  different  forms 
of  galvanometers,  meters,  and  measuring 
instruments. 


Stair  Building  Made  Easy.  By  Fred  T.  Hodgson. 
Pages  160.  Cloth.  The  Industrial  Publication  Com- 
pany, New  York.    Price,  $1.00. 

As  THE  AUTHOR  SAYS    in    the    preface, 
most  books  on  this  subject  are  too  ex- 

(254) 


pensive  for  the  young  workman,  and  are 
defective  in  that  they  are  too  advanced. 
The  purpose  of  this  book  is  to  avoid  both 
these  objections  by  furnishing  informa- 
tion from  the  beginning,  and  at  a  price 
within  the  means  of  the  poorest  ap- 
prentice. 

The  terms  used  in  the  branch  of  join- 
ery are  first  explained.  The  simplest 
forms  of  stairs  are  considered  first,  so 
that  the  reader  may  advance  step  by  step. 
The  numerous  diagrams  show  just  how 
to  place  the  strings,  treads,  and  risers. 
Winding  stairs  are  fully  explained,  as 
this  form  is  more  difficult  of  construction 
than  the  straight  form. 

Some  excellent  designs  of  newels  are 
shown,  as  are  also  full-page  illustrations 
of  staircases. 


Constructiye  Drawing.  A  Textbook  for  Home  Instruc- 
tion, High  Schools.  Manual  Training  Schools.  Technical 
Schools,  and  Universities.  Arranged  by  Hennan  Han- 
stein.  Superrisor  of  Drawing  in  the  Chicago  Hi^ 
Schoeis.  Second  Bdition,  Revised.  Ctoth.  Pages  72. 
Plates.  Published  by  Kenffei  &  Bsser  Comi»any,  Chi- 
cago, New  York,  St.  Louis,  and  San  Francisco. 
Price,  $1.00. 

Among  new  publications  in  technical 
educational  literature,  this  little  book  is 
timely  and  welcome.  It  covers  thor- 
oughly the  most  important  constructions 
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Recent  Engineering 
Books  for  Students 


Abbott*8  Telephony,  6  volumes,          ...  $6.00 

Sold  separately,  $1.60  eadu 

Baum*s  Alternating  Current  Transformer,           •           •  1.60 

Beirs  Art  of  Illumination,        ....  2.60 

Considere*s  Reinforced  Concrete,             ...  2.00 

De  la  Tours  Induction  Motor,  Its  Theory  and  Design,  2.60 
Gonzenbach*s  Engineering  Preliminaries  for  an  Interur- 

ban  Electric  Railway,     .           -           -           -  1.00 
Gotshairs  Electric  Railway  Economics  and  Preliminary 

Engineering,  .....  2.00 
Goodell's  Water  Works  for  Small  Cities  and  Towns,  2.00 
Lyndon's  Storage  Battery  Engineering,  2nd  edition,  -  8.00 
Meyer's  Steam  Power  Plants,  Their  Design  and  Con- 
struction, .....  2.00 
Miller's  American  Telephone  Practice,  -  -  -  8.00 
Reed's  American  Meter  Practice,       ...  2.00 

SBlfD  FOR  OUR  mSW  96  PAGE  BOOK  CATAL06TIB 

PERIODI€ALS: 

ELECTSICAL  WORLD  and  BN6IN£BR  (weekly),  annual 

subscription,             -           -           -           -           -      $3.00 
To  Foreign  Countries,        6.00 
AUmCAlf  ELECTRICIAN  (monthly),  annual  subscrip- 
tion,   1.00 

To  Foreign  Countries,        2.00 
STREET  RAILWAY  JOURNAL  (weekly),  annual  sub- 
scription,      ......        8.00 

To  Foreign  Countries,        6.00 
THE  ENGINEERING  RECORD  (weekly),  annual  sub- 
scription,      .----.        3.00 

To  Foreign  Countries,        6.00 
ELECTRIC  RAILWAY  DIRECTORY  (quarterly),  annual 

subscription  rate      •  •  -  -  -        4.00 

CENTRAL  STATION  LIST  (quarterly),   annual   sub- 
scription rate  •  •  •  •  -4.00 

fltmpla  OopiM  Sent  Fwo.. 


McGRAW  PUBLISHING  CO. 


114  UBERTY  STREET 


NEW  YORK 
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THE   TECHNICAL   WORLD 


m 


The  Only  Pubbcation 
in  the  World 

Devoted  exclusively  to  Engi* 
nccring  as  applied  to  Marine 
work  is  Marine  Engineering. 

Su^icriptim  pir  year 
JJ2.00  domestic 
|z. 50    foreign 

Sample    copy    free 

MARINE  ENGINEERING 


309  Eroadway, 


N«w  TorK,  U.  S.  A. 


Landscape  Architecture. 

Stephen  Child.      Boston  Society 
of  Civil  Engineers. 

Suggestions  for  Steel-Concrete 
Construction. 

John    C.    Anderson.       Louisiana 
Engineering  Society. 

Purification  of  Water. 

Prof.  John  M.  Ordwav.    Louisiana 
Engineering  Society. 

Boiler  and  Engine  Test  of  a 
Small  Steamboat. 

Warren  Johnson.     Louisiana  En- 
gineering Society. 

Journal  of  the  Association 
of  Engineering  Societies 

July  JQ04 


30  Cents  per  Copy 


$3.00  per  Annum 


John   C.   Trautwine,  Jr.,   Secretary 
257  So.  Fourth  St.,  Philadelphia,  Pa. 


UTBRATUSB— (Contiiia«d) 

of  plane  geometry  in  technical  drawing. 
Not  many  authors  of  textbooks  in  draft- 
ing have  given  this  fundamental  branch 
of  architectural  and  mechanical  drawing 
so  thorough  a  treatment  as  in  ''Detail- 
ing" is  often  required.  With  its  con- 
venient arrangement  and  its  concise, 
plain  language  of  the  text,  opposite  each 
construction,  this  book  undoubtedly  will 
win  the  favor  of  teachers  and  students. 


Forge  Practice.  By  John  Loid  Bacon.  Pnblislied  by 
John  Wiley  &  Sons .  New  York .  Paces  257.  mostiated . 
Cloth.    Price,  $1.50. 

Every  student  taking  forging,  whether 
in  a  manual  training  school  or  college, 
should  have  this  little  book.  Instructors 
in  shop  practice  will  find  in  it  much  valu- 
able matter.  It  is  written  in  a  simple 
style,  and  contains  the  matter  one  would 
expect  to  find  in  a  book  bearing  such  a 
title.  The  fact  that  it  has  273  illustra- 
tions shows  how  well  its  features  are 
presented  graphically.  These  cuts  are 
practically  all  sketches  showing  positions 
of  tools  and  the  pieces  being  forged.  The 
chapters  on  Welding  and  Calculation  of 
Stock  are  especially  good.  Other  chap- 
ters are:  Simple  Forged  Work,  Steam 
Hammer  Work,  Duplicate  Work,  Met- 
allurgy of  Iron  and  Steel,  Tool-Steel 
Work,  Tool  Forging  and  Tempering, 
Miscellaneous  Work. 


Friction  and  Lubrication.  A  Handbook  for  Bneineera, 
Mechanics,  Superintendents,  and  ISanacers,  by  Win- 
lam  M  Davis.  Cloth.  Dlustrated.  Indexed.  Bvo. 
Pages  250.  Published  by  the  Lubrication  Publiahinc 
Company,  Pittsburg,  Pa.    Price,  $2.00. 

A  PRACTICAL  BOOK  by  a  practical  man. 
Almost  all  books  dealing  with  the 
various  kinds  of  machinery  have  a  few 
pages  on  lubrication ;  but  here  are  250 
pages  just  on  this  subject.  The  book 
treats  of  the  theory  of  friction,  various 
lubricants  themselves,  and  the  methods 
of  applying  the  lubricants.  The  author 
'^begins  at  the  beginning,"  starts  with 
the  reasons  why  lubricants  are  necessary, 
by  a  concise  discussion  on  friction  and 
frictional  losses. 

An  important  chapter  is  that  on  test- 
ing oils.  The  various  tests  for  viscosity, 
flash  point,  burning  point  (fire  test), 
specific  gravity,  evaporation,  etc.,  are 
carefully  explained.    Directions  for  mak- 


Mention  The  Technical  World.  Digitized  by  VjUU^IC 


ADVERTISEMENTS 


257 


INTERESTED  IN  MECHANICS? 

Our  monthly  journal,  Modern  Machinerv,  keeps  you  informed  on  progress  in  the 
mechanical  field.  Nicely  illustrated,  interestingly  written.  Valuable  alike  to  shop 
man    or   plant    owner*    We    give    here   the    lahle  \A  contents  of  the    July,    1904,  number. 

SACHIHEtr  EIH11IT  AT  IT.  |jOUIS.-A  RATtONAL  BASIS  FOB  VAC1ES.-CHAS.C.  CHIISTER8ER.  H.E.-THE 
BESSTAL  NATIONAL  ARMOB¥,-I|OLDING  MACBIIVES.-TBE  ALTIHETEt.-A  TSAVELINd  HACHIRE  SHOP. 
—FORIiJNG  TWIST  DRILLS.-PHOTO  TAK£N  BV  KADIUH.-GERMAN  HIGH-SPEED  LOCOHOTIVE.-IKOR  AND 
KTEE  PROSPECTS  IN  FRANCE.-MACHINE  FOR  SPLITTING  WOOD.-NEW  FLOATINd  DOCK  IN  dERNANT.- 
€OST  OF  STEAM  VS.  BOBSE  PQWER.-itEFR[<LERATI?V1i  MACH  V  IN  BATTLESHIPS.- POWERFUL  TOTS  OF 
VEALTHV  AH ERf CANS. —WASTED  HACBLNKRY  ON  PANAMA  CAXAL— ELECTRIC  POWER  ERA  IN  SCOTLAND. 
-PNEUMATIC  HAIL  TtJBI^  TESTS  \^  CHICAGO. -TUfi  PAV  CHECK  SYSTEH.-STORY  TOLD  AT  WORLD'S 
FA1K,-NEW  MACHINERY  OFTHEMONTB. -BINTS  IN  HECHAIIICALENCIIREESING.— itUESTIONS  AND  ANSWERS. 

IIIIIIII^CIICilTLWith  every  sub^ 

inUUUCnibll  l  ■    scnptlon  we  send 
free    any   one    of    the    three    Premiums 
mentioned    below.      Subscribe   now, 
$L00    per    yean     No  back  numbers 
furnished.  

The  Handiest  Thing  in  the  Werld  Is 

A    '^IIaaL    1lf«iAltVI  If  ^ou  Havc   Not  Got  a   ''Desk 

fl         UOSIl    nSlwn  Watch"  You  Ouff hi  To  Oct  One 

The}^  will  keep  JList  as  ifofx]  time  as  an  e]ipens<iive  watch:  cah  be  placed 
anjrwhere  on  your  desk,  or  itmy  be  carrit?d  inytiur  pocket  Once  you  (ind 
how  convenient  a  de^k  watcli  La  you  will  wrjnder  hour  you  ev&r  ifot  along 
without  one.  The  watch  is  iceulfir  pock^L  i^ize,  fuJI  nickeled  CAse,  keeps 
accurate  time  and  runa  thirty  hours  with  one  witidina- 

Did  You  Ever  Feel  the  Need  of  a  Stylo? 

A  Stylo  Is  «  Pencil  that  wiit^  witli  Ink— It  ts  not  a  Pen.    Them  is 

not  a  iiMci  in  the  world  who  ut>es  a  le^d  pencil  but  hnis  wii^lmd  ch^t  it  were 

possible  IQ  have  a  satisfactory  pencil  that  iised  ink  instead  of  lead.     Well, 

here  it  i^      It  ta  

not 

t  h  <: 

old 

lash-  

ioned  stjJd  with 

a  stiff  needlt>  or  sfirint?  needle:  it  has  just  been  patented  and  placed  ork  the  market.      It  is  called  the  Gravity  Stylo, 

and  itsi  name  dignihea  the  principle  on  which  it  works.      It  is  only  another  instance  of  going  back  to  Nature's  laws  to 
hnd  success.    One  i;reat  advantaee  about  these  Stylos  is  that  when  left  lying  on  the 
desk  they  are  at  their  best ;  even  if  left  there  for  several  days  without  any  cap  on  they 
will  not  leak  and  will  be  ready  to  writf  the  instant  the  point   touches  the  paper.    For 
rulint;  purposes  they  are  unequaled-     Ruling  done  with  a  Stylo  is  as  even  and  per- 
fcc[  lis  that  done  by  machinery.    If  yrm  have  a  Stylo  you  have  a  pencil  that  is 
always  ready  (juit  like  a  lead   pencil!,   the  advantage  being  that  ink  is  used. 

How  Far  Do  You  Walk 
in  a  Day? 


Did  it  ever  occur  to  you  that  perhaps  you  walked  mile? 
iust    ifDine    around    your  shop  or  office?     pi-rhaps 
yoti'd  like   to  know^     If  ao.  get  a  Pedomet^r^    A 
Pedometer  is  an  ingenious  affair  that  goes  wiven 
you  go  and  Stops  when  you    atop.    You  put 
it  in  your  pocket  like  a  watch  tit's  smaller 
than  a  watch,  too),  and  when  you  want  to 
know  bow  far  you  have  walked,  all  you 
have  to  do  Ls  to  look  at  the  Pedoineter 
These      instniments     have    hereto- 
fore been  very  ti pensive,  costing 
fruin      ten    to    fifieen    dollars 
bin   this    one    ha<^    just    been 
placed  on  the  market.     It  is 
noi  a  toy,  but  an  accurate 
and     valuable    recorder 
of  distance  wh!ch  any 
man  will  fend  it  worlb 
while  to  have. 


Kodern 
Machinery, 
Se(?urity  Bld|r<' 
OhicUffo 

Eneltij'eil  find 
tfurwlilL-li  n1<^>J>fi 
Mnd  Hctdfm  Maehln- 
ery  for  uno  ye«r.  and 
n  ar'fOlrdanr^   'wltli  vnilf 
offer,   plea.' 4^  nenrj  nn^ffiT'e 
r>f  Hinrfff,  One  D«»k  Witch. 
On*  Stylo-      One  F«'clctTn^t#T- 
riTuJly    iTM'Pfcle  <fcr»w  iJecireilj, 
YoiLTH  truly, 
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ing  a  chemical  analysis  with  simple  in- 
struments, add  to  the  practical  value  of 
the  work.  The  dividing  up  of  the  book 
into  short  chapters  adds  much  to  its  con- 
venience, as  information  upon  the  lubri- 
cation of  any  given  class  of  machinery 
is  readily  found.  There  are  chapters  on 
lubricating  appliances ;  lubrication  of  gas 
engines,  automobiles,  and  street-railway 
cars ;  oiling  devices  and  systems ;  treat- 
ment of  hot  bearings;  lubrication  of  re- 
frigerating, mining,  and  textile  ma- 
chinery, etc. 

This  is  by  far  the  best  book  we  have 
ever  seen  on  this  subject,  and  one  that 
is  worth  far  more  than  the  price  asked 
for  it. 


Magazines 

Cassier's  Magazine  (September) — New  York 

''Mathematics  in  Engineering"  is  the 
title  of  a  discussion  on  the  value  and  use 
of  pure  mathematics  in  engineering. 
The  writer,  Mr.  Thorburn  Reid,  says 
mathematicians  unconsciously  grow  to 
think  of  the  solution  of  a  problem,  not 
as  a  means  to  an  end,  but  as  the  end  it- 
self. He  advances  the  idea  that  mathe- 
matics would  be  more  valuable  if  prop- 
erly taught.  The  fact  that  few  teachers 
are  practical  engineers  is  responsible  for 
the  prevailing  defects.  As  the  teacher 
seldom,  if  ever,  has  an  opportunity  to 
check  his  results  by  practical  application, 
he  naturally  gives  problems  of  little 
practical  value,  and  his  methods  of  an- 
alysis are  either  defective  or  absolutely 
wrong. 

Many  incidents  are  cited,  showing  the 
value  of  practical  knowledge,  some  prov- 
ing that  a  shrewd  estimate  is  often  as 
reliable  as  extended  calculation. 

"Vacuum-Tube  Lighting,"  by  D.  Mc- 
Farlan  Moore,  describes  the  new  form 
of  illumination  based  upon  a  gaseous 
electrical  conductor  for  the  source  of 
light.  The  article  sets  forth  the  ad- 
vantages of  the  vacuum  tube  over  the 
arc  light,  the  main  points  being  its  dif- 
fusion and  closer  imitation  of  daylight. 
The  illustrations  show  rooms  lighted  by 
this  method,  and  diagrams  indicate  rel- 
ative locations  of  parts.  ^^  | 
Technical  World.             Digitized  by  LrrOOglC 
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apMtcatioci  a»  an  evidence  of  aood  faith.  This  nmount  will  bo  credited  on  the  books,  or  returued  if  they  are  not  kept* 
Ko  further  payments  need  be  made  until  December  1st  when  payment  of  balance  (llO)  at  the  rate  of  |:i  IKI  per  month 
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Some  of  tlie  Writers. 

PROF.  F,  B.  CROCKER,  huad  of  Deparlment  of  Elec- 
trical Engineering.  Columbia  tlatveriBlty :  author  of 
the  sections  on  Stornue  Bnttories  and  Management 
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Electrii^^al  Entfineerine.  Lebi^h  tTnlreiisity :  author  of 
the  section  on  A IternatiniE  Current  Mrichinery. 

H,  C.  CUSHHIG,  Jr. ,  VViring  Eipert  and  Consulting 
Enifineer  :  author  of  the  section  on  Winne  for  Light 
and  Power- 

PROF.  DIJGALD  C.  JACKSCN,  Collaborator  with 
PROF.  GEORGE  C.  SHAAD,  University  of  Wisrnn- 
sin :  atuhor  of  sections  on  Power  Transmission. 
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J,  R,  CRAVATHp  Western  Editor  of  the  Street  Railway 
Journal:  author  of  the  section  on  Street  Kiulways. 
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WILLIAM  BOTHER,  Telephone  KJCT^ert  and  Consult' 
iriE  Engineer;  CHAS.  THOM*  Chief  of  Quadniplex 
Department  Western  Union  Telegraph  Co. :  author  of 
section  on  Telciiraphy,  and  others. 
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and  Universities.    Arranged  by 

HERMAN  HANSTEIN 

Superviaer  of  Drawinsr  Chicago  Hifirh  Schools.  Director 

of  Art  and   Technical   Drawing  Departments 

Chicago  Mechanics  Institute  and  Columbia 

Trade  and  Business  SchooL 

This  book  contains  One  Hundred  and 
Forty  of  the  most  important  and  practical 
constructions  in  plain  geometry  and  is  the 
adopted  first  year's  course  in  Mechanical 
Drawing  of  the  Chicago  High  Schools. 
Price  $1.00,  postpaid  11.50.    Published  by 

KeufFel  Z^  Esser  Co. 
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Other  articles  are : 

Transporter  Bridges,  by  Benj.  H.  Ridgely, 
M.  T.  Hugues.  Thornwall  Haynes. 

Changes  in  Machine  Tool  Design,  by  C.  H. 
Benjamin. 

The  Most  Powerful  Locomotive  in  the 
World,  by  Geo.  W.  Martin. 

Variable  Speed  Appliances,  by  E.  K.  Hood. 

Industrial  Locomotives,  Part  III,  by  J.  F. 
Gairns. 

Drop- Valve  Engines,  by  Charles  Hurst. 


American  Electrician  (September)— New  York 
One  of  the  most  interesting  articles 
in  this  issue  is  upon  the  repulsion  motor, 
in  which  the  author  treats  this  piece  of 
apparatus  as  a  transformer  with  second- 
ary coil  movable  with  respect  to  the  pri- 
mary. The  author  has  attempted  to  treat 
the  subject  in  a  manner  simple  enough 
to  be  easily  comprehended  without  the 
use  of  the  complex  mathematical  symbols 
which  are  so  often  confusing  to  the 
average  reader. 

Under  the  heading  "A  Progressive 
Western  Telephone  Exchange,"  H. 
K.  Sprague  discusses  the  new  tele- 
phone exchange  at  Boulder,  Col., 
recently  completed  by  the  Colorado 
Telephone  Company.  The  company 
has  outgrown  its  former  quarters, 
and,  at  the  same  time  that  it  is  moving 
into  its  new  building,  is  remodeling  its 
equipment  from  the  old-style  magneto 
system  to  the  common  battery  central 
energy. 

An  interesting  discussion  of  the  Elec- 
tric Power  Field  by  George  E.  Walsh 
shows  many  reasons  why  the  use  of  elec- 
tricity for  power  is  becoming  more  and 
more  popular.  Often  manufacturing 
concerns  and  mills,  owing  to  the  difficulty 
of  obtaining  fuel,  have  been  obliged  to 
move  away  from  towns  and  cities  where 
they  were  suitably  located  as  far  as  mar- 
kets and  supply  of  raw  material  were 
concerned.  With  electricity  supplied 
from  large  central  stations,  however,  at 
wholesale  rates,  this  difficulty  is  obviated. 

Other  articles  are : 

Feeding  Steam  Boilers. 

Traffic  Design  of  Central  Office  Switch- 
boards. 

Automatic  Block  Signals. 

How  to  Make  a  High- Voltage  Testing  Bat- 


tery. 
Boiler-Room  Management. 

Digitized  by 
Mention  The  Technical  IV  or  Id. 


Google 


ADVERTISEMENTS 


261 


This  volume  weighs  five  pounds 
and  is  held  by  one  leaf.  So  much 
for  the  quality  of  binding  and  paper. 


This  neuf  editltm  of 

Battles   and   I^eaders 
of  the  Civil  War 

IS  SOLD  ON  AH  EASY  PAYMENT  PUN 


^^H  \        demand  of  an  increasing  population  and  a  new 

^^^^  !        generation.    This  work,  in  four  volumeSj  3098 

^^^^  pages,  IB  the  greatest  exposition  of  the  world's 

^^^M  greatest  war   ever  printed.     It  rivals  the  War 

^^^H  Records  themselves  in  completeness^  authentic 

^^^^K  city  and  detail^  and  is  vastly  more  interesting. 

^^^^  ^ Generals  Grant,  Sherman,  J ohnst on,  Beauregard, 

J^^^H  "  ^     ■--     I       CoL  Mosby^  Capt  Ericsson,  and  hundreds  of 

^^^W  /       others,  men  from   both   sides,   are   its   editors, 

F j         making  it  accurate  and  impartial ;    its  illustra- 

^^■^"^^^^"^^^"^"^^^^^  tions, — over  1700, — maps,  and  diagrams  give 
a  panoramic  view  of  this  awful  struggle;  and  its  index,  reft-rnng  to  every  important 
person  and  event,  with  statistical  tables  of  the  opposing  forces  in  every  engagement,  makes 
it  a  veritable 

Crclop«diA  of  th«  Civil  V^ax*, 

What  history  is  so  complete  ?    What  history  can  be  so  complete  ? 

If  you  want  a  reliable  source  of  information  or  a  complete  reference  library,  or  love 
American  history,  you  cannot  afford  to  be  without  this  work,  especially  at  the  reduced 
price  and  under  the  new  plan  of  payment. 

Napoleon  Bonaparte: 

^  History.     Complete  in  Four  Uotumes 

Editorially,  mechanically,  and  artistically  this  work  is  a 
wonder.  It  is  the  only  complete,  i m/farf in i  account  of  the 
great  Emperor's  life.  All  others  have  tended  toward  hero 
worship  or  erred  to  an  equal  extent  on  the  other  side.  Pro- 
fessor Sloane  was  thoroughly  eqnipped  for  this  work  through 
exhaustive  study  of  all  the  Napoleonic  literature  obtainable 
and  by  extensive  travel  over  the  scenes  of  Napoleon's 
struggles,  affluence,  and  subsequent  downfall. 

Eighty-seven  artists  have  contributed  to  its  pages,  includ- 
ing the  most  famous  military  painters  of  France.  About 
one-third  of  the  three  hundred  pictures  are  reproduced  in 
the  original  colors  by  a  speckd  process  far  superior  to 
hthography.  It  is  a  veritable  art  gallery  giving  a  pictorial 
history  of  the  Napoleonic  wars. 

Special  Offer  and  Terms   in  a  Handsome   Booklet 

Write  a  postal  card  like  the  following:   Send  me,  free  of  charge,  according  to  offer  in 

THE    TECHNICAL    WORLD,  a  prospectus  of     ,     , (either 

or  both),  containing  sample  pages,  illustrations,  etc.;  also  full  particulars  regarding  prices 
and  terms. 

THE  CENTURY  CO.,  union  sg^ar^  Mew  York 
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The  New 

NaturalHbtory 

Embracing   Living  Animals  of  the 
World  and  Living  Races  of  Mankind 

SIX    DE    LUXE    VOLUMES 

For  50  Cents 

and  One  Dollar  a  Month  for  17  Months 

WE  have  decided  to  add  a  thousand  new 
customers  to  our  list  in  the  next  few 
weeks  no  matter  what  the  cost.  The  plan 
we  have  adopted  in  order  to  do  this,  is  making 
this  (never  before  thought  of)  offer  to  Technical 
World  readers. 

We  were  exceedingly  fortunate  in  securing  a 
few  sets  of  The  Neissr  Natural  History,  in 
a  "remainder  lot  sale,"  which  we  have  just 
received,  and  will  therefore  give  you  these  books 
at  cost  mark  price  as  long  as  they  last. 

They  are  printed  on  **  superior  fine  white 
coated  "  paper,  with  clear  type,  six  large  volumes 
iix8){  in  size,  half  leather  binding. 

Among  its  famous  contributors  are  Richard 
Lydekker,  B.  A.,  F.  G.  $••  F.  Y.  $••  and 
R.  Bowdler  Sharpe,  H.  A.  McPherson,  F.  O. 
Pickard-Cambridge.  W.  R.  Ogilvie  Grant.  C.  J. 
Gahan,  F.  A.  Bather,  Edgar  A.  Smith,  R.  I. 
Pocock,  M.  Bernard,  H.  Bernard  and  R.  Kirk- 
patrick.  IVtih  lilustrations  by  Ernest  Seton- 
Thompson  and  Joel  A.  Allen.  They  number 
Seventy-Two  Colored  Plates  and  Twenty-One 
Thousand  Engravings. 

At  Less  Than  Half  Price 
Sent  Free  on  Approval 


These  Books  are  written  accurately  and  in  such 
interesting  form  that  they  should  be  in  every 
home.    The  supply  is  limited  and  we  hold 
the  right  to  withdraw  this  cost  price  offer 
at  any  time.      By  filling  out  the  coupon 
attached  and  forwarding  to  us.  we  will 
send  you  the  books  free  for  inspection, 
If  satisfactory  send  us  50  Cents  y^- 
within  five  days  and  one  dollar  y^fc^    The 
a  month  for  17  months,  or  $15     X'^X  pf itfrlm 
cash.    WRITE  NOW  to       ///  press 

Chicago 
The  Piltf rim  Press     y^X  send  on   approval. 


17S  Wabash 

Avenue 

CHICAGO 


as  advertised  in  Oc- 
tober Technical  World, 
six  volume  set  New  Nat- 
ural History      If  satisfact- 
ory will  send  60c  cash  and 
Si  .00  a  month  for  17  months, 
or  $15.00  cash.  If  not,  will  return 
within  five  days. 


Name 


Address 


UTBIUTURB-(Coiitiiiiied) 

Power  (September)— New  York 

Of  the  more  important  articles,  *  'Gas 
Producers  for  Power/'  by  Julius  I.  Wile, 
is  perhaps  the  most  interesting,  especially 
to  one  engaged  in  the  generation  of 
power.  In  this  article  the  chemical  end 
receives  due  attention.  The  article  de- 
scribes both  the  suction  and  the  pressure 
types  and  is  well  illustrated. 

^'V^alves  and  Valve  Gears,"  by  Robert 
G.  Griswold,  explains  in  simple  style  and 
excellent  diagrams,  the  action  of  the 
plain  slide  valve. 

"Splicing  Leather  Belts,"  by  W.  E. 
Dixon,  M.  E.,  is  another  valuable  con- 
tribution on  this  topic.  The  methods  of 
using  the  scraper,  opener,  and  splicing 
board,  are  well  illustrated. 

Among  other  articles  may  be  men- 
tioned : 

The  Power  House  of  the  Interborough 
Rapid  Transit  Company. 

Curves  of  Performance,  by  W.  H.  Booth. 

Expansion  Joints  for  Smoke  Flues,  by  C.  E. 
Flanigan. 

Lubricating  Oils,  by  W-  M.  Davis. 

European  Practice  in  the  Use  of  Super- 
heated Steam,  by  Franz  Koester. 


Catalogues 

IntemAtional  Steam  Pump  Company,  New  York. 
PafflpiBC  llaclilneiy.  Paaas  16.  Paper.  8H  by  12 
inchM. 


A  HANDSOME  CATALOGUE  in  which  are 
described  and  illustrated  with  excellent 
half-tones  forty  types  of  pumping  ma- 
chinery comprised  in  the  exhibit  of  this 
company  at  the  St.  Louis  Exposition,  in- 
cluding not  only  pumps  proper,  but  also 
air-compressing  and  steam -condensing 
apparatus,  cooling  towers,  vacuum  ma- 
chines, water  meters,  etc.  The  processes 
in  which  these  machines  are  employed 
on  the  Exposition  grounds,  such  as 
timber  preserving  and  refrigeration,  are 
fully  explained,  and  diagrams  and  graph- 
ical charts  are  employed  to  illustrate  the 
design  and  arrangement  of  apparatus.  A 
striking  view  of  the  Grand  Cascade  is 
shown  on  the  cover,  and  the  immense 
Worthington  turbine  pumps  by  which 
the  water  is  supplied  are  described.  Sent 
free  on  application. 
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MODEL  Q 


o^ore  Power 
for  Less  Monej^ 

C  The  Rambler  engine — ^horizontal  type,  large  bore,  long 
stroke — ^provides  more  power,  in  less  space,  at  less  cost  to 
produce,  than  any  other  engine  of  any  other  make. 

C  The  Rambler  gearing — a  planetary  system  that  trans- 
mits the  engine  impulses  in  a  direct  line  to  the  wheels — 
reduces  loss  of  power  to  the  absolute  minimum. 

C  The  power-making  and  power-saving  features  of  the 


^^i!^;SS^ss€^ 


help  make  it  the  most  economical  automobile  on  the  market 
And  ifs  as  economical  to  keep  as  it  is  to  buy.  The 
Catalogue  tells  why.    Send  for  it  - 

Eight  models,  $650  to  $1,350  at  fectory. 
Thos.  B.  Jeffery  C^  Company,  Kenosha,  AVis.,  U.  S.  A* 

Chicaffo  Branch:  304  Wabash  Ave.  Boston  Branch:  145  Columbus  Ave. 


Digitized  by ' 
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FOR  YOUR  DESK 


Elbert  Hubbard,  Tli« 
"  Roycrofkert. "  E . 
Aurora.  N.  Y.;  "I 
think  that  your  cabi- 
net has  ndded  several 
vears  to  my  earth  life 
by  enabling  me  to  6nd 
the  thing  without  wear 
or  tear  on  my  temper 
and  Tocabulary." 


Geo.  H.  Daniels.  Genl 
Pass'r  Affent.  N.  Y. 
C.  &  H.  R.  Ry.  Co^ 
"I  find  them  India* 
pensable  to  me  in  mj 
work." 


Free  ta  You  -with    [  .'I 
Your  Name  in  Gold 

Even  a  srlfted  writer  like  Elbert  Hubbard  can- 
not adequately  describe  the  value  of  this  cabinet 
to  the  man  with  a  desk.  It  forms  a  complete,  dur- 
able, evei^ready  receptacle  for  all  the  clippings,  manu- 
scripts, illustrations  you  wish  to  preserve— the  cleverest 
classifier  of  miscellaneous  papers  ever  Invented.  It 
is  a  veritable  saving:  s  bank  of  information— worth  47 
scrap  books. 

All  con;  \tp.  It  cxfQsJirt  pf  1  ftubstanlial  air  tight,  duit-proof  box 


Kpcfs  an  I  \xia.  that  y<ku  mlyht  otherwise  l*ise  or  Torget— perhaps  throw 
tlie  wasr^-  /..istrt  Tor  11^  ant  of  q  bcHcr  tiUcc  Ih>  p^t  it.  The  cabinet  is  a 
genuine  IJ  rflry  FlUn^  CTablntt  never  hcf^re  na^de  In  desk  size,  and 
has  sold  f  f  I [  5. DO  in  fsi*  iM  tn  larift  liitf.    Tt>e  Desk  Cabinet  we  offer 

¥3u  free  i'^  -hlj!  (n  c^^vrry  tcipeci  l^>  the  cipenilvc  kind  except  the  size, 
he  free  i>ffcr  )i  in  .  l  [nj«<lion  ^i!l» 

SYSTEM 

Edited  by  A.  W.  SHAW 

SYSTEM  gives  every  month  aoo  or  more  pages  of  Indispensable 


information  for  business  men. 


Svstem  is  essential  to  business  vac- 
cess.  And.  so  is  SYSTEM,  the 
magazine.  It  tells  every  month  all 
the  new  business  iricks  ihat  save  time 
—all  the  little  oflSce  wrinkles  that  save 
worry.  Through  SYSTEM  you  can 
learn  all  that  anyone  can  possibly  tell 
you  about  svstem  and  business 
methods.  The  regular  reading  of 
SYSTEM  will  solve  your  business  per. 
plezities— but  if  it  does  not.  SYSTEM 
has  a  staff  of  experts— practical  butl* 
ness  men  — who  will  answer  your 
questions  gladly  and  cheerfully  and 
promptly.  This  service  will  cost  you 
not  one  single  penny— if  you  are  a 
subscriber  to  SYSTEM.  The  price  of 
SYSTEM  is  two  dollars  a  vear.  It  is 
worth  a  great  deal  more  than  that  to 
an  alert  man  with  his  eyes  on  the  main 
chance. 

An  official  of  the  National 
Cash  Register  Company, 
says:  "The  ideas  gathered 
from  youi  magazine  have 
enabled  me  to  formulate 
systems  for  Mr.  Patierson's  letters  .books,  pamphlets,  orders, 
etc.,  which  have  simplified  the  work  greatly." 
"I  have  learned  more  from  SYSTEM  in  five  naonths  dian 
in  ten  years  of  hard  study  and  knocks  in  business.  It  U 
worth  ten  times  the  charges  for  it.  F.  A.  PHILBRICK* 
Baraboo,  Wisconsin. 

Special  Offer 

We  said  the  desk  cabinet  would  cost 

you  nothing.     Here  is    the  way.    Send  ^ 

as  two  dollars   for  a  year's  subscriptton  ^ 

to  SYSTEM  and  we  will  send  you,  every  S 

cost  prepaid,  a  cabinet  with  your  name  In  Z 

gold  on  top.     Write  your  name  and  ad-  m 

dress  in  the  white  space   opposite;  tear  S 

out  this  advertisement  and  mail  it  to  us.  % 

Write  plainly,  so  that  we  will  make  no  ^ 

mistake  in   setting  your   name.    Inclose  s 

the  money  and  we  will   enter  you  as  a  # 

subscriber— send  you  an  expert  consulu-  8 

tlon  certificate  enti  tling  you  to  ftee  advice  * 

—and  ship  you  the  cabinet.    Act  at  once.  7 

We  have  only  a  few  of  the  cabinets  on  3 
hand  and  we  believe  they  will  be  snapped 

"  "''""f  he'system  company 

999  First  National  Bank  Building.  Chicago 


UTBRATURB— (Condnded) 

American  Vulcanized  Fibre  Company,  Wilming- 
ton, Delaware.   Pages  40.  Paper,  5  by  7 1-2  inches. 

Catalogue  describing  the  uses  of  vul- 
canized fibre,  a  material  of  great 
strength,  elasticity,  and  durability,  which 
is  applicable  in  some  form  to  almost 
every  branch  of  electrical  or  mechanical 
industry.  Illustrations,  price  list,  and 
tables  may  also  be  found  in  this  cata- 
logue. 

^* 

The  0.  C.   White  Company,  Worcester,  Mass. 
Pages  68.    Paper,  9  by  6  inches. 

Catalogue  of  adjustable  fixtures  for  in- 
candescent lamps,  with  illustrations  and 
price  list.  The  method  of  illumination — 
whereby  the  light  is  brought  to  bear 
from  just  the  point  desired  relative  to  the 
object,  instead  of  the  object  having  to 
be  placed  relative  to  the  light — has  made 
these  adjustable  fixtures  very  popular. 


Welsbach  Company,  Gtoucester  City,  New  Jersey. 
Pages  40.    Paper,  9  by  12  inches. 

This  Catalogue  is  resplendent  with 
fine  illustrations  of  mantles,  imported 
and  domestic  fancy  globes,  lights  of 
various  styles  of  glassware,  on  the  im- 
proved universal  Welsbach  burner,  gas 
globes,  burners,  double  cone  reflectors, 
Japanese  portables,  which  are  the  Wels- 
bach Company's  exclusive  importations, 
etc.  Attention  is  called  to  the  by-pass 
cock,  and  its  working  explained. 


B.  F.  Stnrteyant  Company,  Boston,  Mass.     Pages 
16.    Paper,  6  1-2  by  9  inches. 

An  illustrated  Catalogue  of  the  Stur- 
tevant  disc  and  propeller  fans,  giving  in 
detail  descriptions  of  their  application 
and  construction ;  also  tables  of  speed. 


R.  K.  Leblond  Machine  Tool  Company,  Cincin- 
nati, Ohio.  The  Modem  Milling  Machine. 
Pages  56.    Paper,  4  by  6  inches. 

This  Catalogue  contains  many  illustra- 
tions and  valuable  reading  matter  con- 
cerning the  modern  milling  machine.  It 
speaks  of  the  different  kinds  of  gears 
and  spindles,  and  gives  diagrams  show- 
ing relative  belt  velocities,  also  table  of 
spindle  speeds.  It  has  for  a  frontispiece 
a  half-tone  cut  of  the  Leblond  manufact- 
uring plant.  Digitized  by  ^UUglC 
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_  The  Rent 

bu  Pay  For  Office  Fumitn  re. 

This 

"Elastic  Cabinet 

occupies 
A  Floor  Space 

oj; 

41X25  inches 

Has 

FilinjJ,  Capacity 

55.000  Letters. 

9!obe-^eroieke 
"Elastic"  Office  Furniture 

Occupies  Minimum  Fioor  Space, 
Affords  Maximum  Filing  Cahacitx» 
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CHICAGO 
I  22^-228  WABASH  AVE, 


NEW  YORK 
aso-saz  Broadway 


WRITE  FOR  CATALOG  Y804 
CANADIAN     BRANCH,  STRATFORg  ONT. Digitized  by  VjUU^J^ 


Mention  The  Technical  World, 


266 


THE  TECHNICAL  WORLD 


ELECTRICAL   BOOKS 

We  can  furnish  you  with  any  work  desired,  including  all  of  the  Latest 
AND  Best,  and  covering  the  entire  technical  field 

All   Books   sent   direct,  Postage   Prepaid,  upon   receipt   of   Lowest 
Publisher's  Price.       XOriie  for  our  ^etaf  Catalogue. 


THE   ELECTRICAL  PUBLISHING  CO., 


1562  Monadnock  Building 
CHICAGO.  ILL. 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 


WEth  satis  factory  inducements, 
favi>]r.\hic  frdght  rales,  piK>d  Ulior 
conditkms,  healthful  communiiics, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

AND    THE 

YAZOO  &  MISSISSIPPI  VALLEY  R,  R, 


F<sr    full    information    and    deBcriptiv^e 
pamphlet]  address 

J.  C.  CLAIR.. 

1  Park  Row,         Chicago*  ill. 


A  SUITABLE 
LOCATION 

For  any  business  man, 
professional  man  or  in- 
dustry is  easily  obtained 
by  consulting  the  Indus- 
trial Department. 

The  proposition  sub- 
mitted will  be  attractive, 
embodying  just  the  infor- 
mation desired  to  intelli- 
gently consider  such  an 
important  matter  as 
change  of  location. 

Our  monthly  magazine 
of  Southern  oppor  tunities 
will  prove  Invaluable  to 
those  interested  in  the 
South. 


THC  LAND 
^  MANATEE 

Is  the  niDSt  beautiful  sec- 
tion of  America,  hereto- 
fore whhqut  mil  facili- 
ties. The  climate  is  de- 
lielilful,  the  atmosphere 
salt-laden  and  perfumed 
by  thousands  of  blossom- 
ing or-Jdi'-rv  N'tii on,  grape 
fruit  reesand 

thu   jj w   i liful  and 

fragrant  of  flowers. 
^  A  land  of  perfect  health, 
ideal  living,  where  crime, 
trouble  and  ill  health  are 
as  yet  positively  unknown. 
Manatee  booklets  de- 
scribe it  in  detail. 


The  most  costly  piece  of  railroad  literature  ever  is- 
sued is  the  special  Southern  edition  of  the  Seaboard 
M  AGAZiNB  OF  OPPORTUNITIES,— yes,  ther  o  is  one  for  you. 
It  is  unique,  contains  no  advertisements,  but  hundreds 
of  full  page  and  half  page  photo-gravures — the  most  ex- 
quisite examples  of  the  modem  printers'  art.  and  each 
worthy  of  framing.  Sent  free  on  receipt  of  10  cents  to 
pay  postage. 


J.  W.  WHITE. 

Genersl  IndustriaLl  Agent. 
PORTSMOVTH.  VA. 

SEABOARD    AIR    LINE    RAILWAY 


ARE  YOU  INTERESTED  IN  TELEPHONES?     IF  SO,  READ  THIS: 


Cut  Out  and 
Mail  this 

with 
50  Cents 


Publishers.  SOUND  WAVES.  '^••«7„'J?S?°"' 

HoM*  OMwi  LOGANSPORT,  I5D.         Rmneli  Oflwt  HoBadBork  Rld*r,  ClflCAUO,  ILL. 

Inquiries  at  either  office  will  receive  prompt  attention. 

Gentlemen:    Enclosed  find  50  cents,  with  which  I  accept  your  special  offer,  as  follows: 

1.  Sound  Waves,  one  year. 

2.  The  book,  "Telephone  TrouUea  and  Ho%v  to  Find  Them.** 

3.  Free  access  to  your  Queries  and  An»wern  column. 

4.  Pereonal  replies  direct,  upon  all  urgrent  inquiries,  from  your  technical  expert;. 

^ame 

Tojt  Offic* SlaU 


Sound  Waves  ^*  published  on  the  Unit  of  each  month.    It  1m  ably  edited, contains  the  llneHt  telephone  technical  matter, and  han ten 
■troni^  depariments.   ItiHnovtr  in  its  8th  Vol.  and  is  the  rcpresentatlTe  Journal  of  its  Held.  No  telephone  man  can  afford  to  be  without  it. 


uigmzeffi^^jT 
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Inform  a^fion 


If  you  are  coming  to  the  St.  Louis  World's  Fair — the  greatest  exposition  in 
history- — there  are  a  few  thing^s  you  should  know.  If  you  li%''e  anywhere 
East,  North  or  West  of  St.  Louis,  you  will  save  rnuch  time  and  ancou- 
veuience  if  you  Get  a  TicJ^et  x>i<i  the  Wcibu^sh — the  only  line  with 
its  own  tracks  direct  into  its  own  individual  station,  rij^ht  at  the  Main 
Entrance  to  the  World's  Fair  Grounds,  Ticket  agents  of  ali  lines  will  sell 
tickets  to  St.  Louis  at  (greatly  reduced  rates — via  the  Wabash  if  you  ask 
them  to— they  will  any  way  if  they  want  to  do  you  a  kindness. 


Wabaah  Shuttle  TrHtine  between  St,  Lcuji? 
Unttufi  Station  arifl  WnbtLah  World "w  Fair  Sid- 
tion  at  the  Main  Entrance  io  tJie  WotM'b 
Fair  Grounds,  leave  every  few  minutes,  mak- 
incr  the    run  without   stop   in    16  minutes. 


Our  cnmpl€-ie  jarui<ifi  tu  the  Kxpcisition  contain  a 
full  iTi formation  wit >i  a  flplcnriid  mnp  of  the 
grounds,  and  la  b^^uUfully  niuuLniljed,  tt  will 
be  sent  free  on  request  and.  if  you  ask  it,  with 
full  information  about  your  best  route  and  the 
reduced  rate.    Write 


C.  S.  CRANE,  G.  P.  ea  T.  A.,  WABASH     RAILROAD,  ST.  LOUIS. 

^,     ^     .    .     ,r,r     ,.  Digitized  by  VaOO^^lC 
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W.  p.  DUNN  CO. 

167  ADAMS  ST.,  CHICAGO 

Printers 
Engravers 
Designers 

DEVISERS  of  MODERN   Business- 
Getting  Bookletfi,  Catalogs.  Circulars 

Printers  of  The  Technical  World 
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This  advertisement  will  not  appear  again 
This    is    the    first    and    will    be    the 

Only  Opportunity 

for    the    readers    of   "The    Technical 

World"   to   obtain   a   copy   of  the  new 

series  (now  preparing) 

Representative  Art  0/  Our  Time 

At    the    Special    Introductory    Price. 

THE  Edition  is  strictly  limited,  will  not  be  reprinted  in  any  form,  and  but  a  small  number 
of  copies  have  been  allotted  for  introductory  purposes. 

^  This  is  the  most  beautiful  and  expensively  made  of  all  the  exquisite  productions  firom  The 
International  Studio  Press;  is  a  veritable  Edition  de  Luxe,  in  all  respects;  covering  represen tat* ve 
Art  of  today  in  most  perfect  Fac- simile  Oil,  Water-Color  and  Pastel;  and  Mezzotints,  Etchings, 
Etc.,  from  Original  Plates.  The  work  of  artists  of  distincdon  and  in  form  of  highest  artistic 
excellence;  in  connection  with  which  there  will  be  a  series  of  highly  important  Monographs 
by  eminent  authorities  on  various  branches  of  Modern  Art. 

^This  Special  Introductory  Offer  is  purely  for  the  purpose  of  stimulating  interest  in,  what  is 
conceded  by  Connoisseurs  to  be  the  most  beautiful  and  artistic  periodical  published. 


THE      INTERNATIONAL      STUDIO 

Monthly  Magazine  of  Art,  a  year  of  which  will  be  included 

FREE 

Particulars    on    receipt   of  Coupon.     This   is    a   rare    OPPORTUNITY    don't   miss   it 

This     Advertisement     will     not      appear      again 
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The  Story  of  the  Shipwreck  of  a  Great  Pacific  Steamer  with  Its  Distinguished 
Company  of  Passengers.  How  They  Lived  for  Three  Years  on  an  Island,  and  Their 
Final  Rescue. 
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^having 

in  the 

Dark 


This  would  be  a  hazardous 
experiment  with  an  open  razor. 
It  IS  perfectly  safe  with  a 
Gillette*  You  couldn*t  cut 
yourself  if  you  tried*  and  you 
couldn't  fail  to  tret  a  j:ood 
shave,  That*s  the  only  kind 
possible.     The 


Gillette  Safety  Razor 

has  iTiAde  shaving  a  dclli:t)t  It  h;is  freed  thnu&AnJ'^  nf  men  from  the  barbf^r  ?»hr>p  habit— the  IfinfiT  WAits  and 
the  cintsgpr  Irom  inft.^LtiDn.  it  yoti  have  never  u^-l-J  a.  Glllett«  you  have  do  Idea  how  much  pleasure  there  is  Jn 
a  Quick  t  clean  shuve,  in  "^ne's  ^■wn  J^l|^^*^  at  oncft  own  convenience^ 

At'urn^u'tf  UoaH^u^  it-t  ^Kn^A  ai  any  men  are  deterred  from  shflylnfr  IhetnselvtfS  by  the  trouble 
J%.kl/¥ny^  imcauy  l*J  k^UUVt?  ^^  r;ii;p5  t^  ke^^pan  ortUnury  mzor  iDe^jOf^iljon  toshavc.  Asa 
mutter  of  f  act^  very  feiv  men  know  ennns^h  ahotit  a  rrt^rOr  blade  to  keep  tt  [n  propei  condition.  And  there  are 
fpw  more  unpleasant  experiences  than  lihiiiins,  qt  beinc  shaved,  whh  &  dull  razor.  With  the  GlUclte  you  are 
rciJily  tn  sliavc. 

No  Stropping  or  Honing 

with  it  aro  supplied  twelve  doublendtrvd  hh^des,  thin  aR  papcTn  so  tempered  and  ^Inss  hardened  by  our 
newproceftft  that  it  rc>Quirefi  dii^mond  dust  tn  B^rind  tliem.  Each  bUide  Will  shavn  from  ten  to  thirty  times 
befnre  losjnif  its  edi^e,  and  Tvhen  all  ust'd  until  dull  return  them  to  u^  and  We  Willfi-ive  you  &lx  new  blades  in 
exehanifci  H hides  and  case  shipped  direct  frnm  factory,  Ecaled,  showing  they  are  absolutelv  new* 
Tvpelve  additional  blades  at  nominal  cost.  „  ^  .  .    j*  n^ 

in  IYa^t^i  P^^aa  T^l^i  Vnmlon^tnwrf  totrytbeftlllrttJjonfjiilli.    Ym  MU  trj  it  Jonepuouiih  te  fuHf 
*JW  ftJoyS  r  ree    inai  BiritlnfT  i.nir-M  if  wlu^tlni-  Jf^^^^  ^^mit  H  or  not.    if  ufitru-iimltth^rtrilJUXS'^n 
Ft***'MM^  yt^a  Hfvn't  Wflnt  t^■^  krf  p  iU  tln-r^^  |a  na  hri ml  diUXf^.    Jsi-t  Sfinl  hj<r|t  ttn^  fJi/of  iind  ffvt  Jour  m^uoy  bj  r"t"l rn  rnnii. 
Wii  Itm^w  It  >iiu  fte  r  i'*injinr-nr*' nitiivjnH  Tt  Ith  XI  l^tllt'tti^  ji'-u'll  rn-vt-r  ijttit.    If  jnnir  diJi/n-r  dLTt/iirt  nn^H  taem,  t'H  nn 
nJjt^jt  il.     We  fuhli-^h  n  Itlllr  tK'i.kirt  tJitU  Tvll^  id  I   nlii><it  tlif*  <illUil<^*    IfM  iHtK  If  jl>u  flKk  fdr  it, 
St^**  our  f-:xh i bi r .  Vm i ii  A  k I*-.  M.* fmi T;i rtun-si  Hn i iii in sr  ■  >1  nHwFin-^  A rmdi^  .  Ht .  L^'ii m  E^ T'L-^H Son. 
The  GlUelte  SmUm  Ca,  (Siies  AicntA  lad  Wfm.  of  li«rd»ire  Spcdillict),  f  ^24  Manhallan  Bukldlai*  Chl»da^ 
Kefe^i►ft^?f•»-^;'^:1f!ltiT^f«^lt^d  NftlSornul  Himk  of  ChEcAfio:  Dun 'nor  B  racist  ri^t't'o. 
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OUTDOORS 


Takes  you  outdoors  everywhere. 

Brings  the  country  to  your  city  home. 

Tells  you  what  the  really  best  Country  Life  is — all 
the  year  round. 

September^  the  beginning  of  the  most  delightful 
Season,  will  bring  you  many  yearnings  for  the  Mountains, 
Streams  and  for  the  ever-changing  Foliage  of  the  Fall. 

You'll  delight  in  the  beautiful  illustrations  of  nature, 
the  word  pictures  and  tales  by  those  who  love  the  country, 
its  hills  and  valleys,  forests  and  streams. 

Our  Outdoor  Presidential  Candidates.  Experiences 
in  personal  vein  of 

Theodore  Roosevelt  and  Alton  B.  Parker. 

Homes  of  American  millionaires  and  how  and  where 
they  seek  rest  and  relaxation. 

The  quiet,  satisfying  life  of  America's  Country  Gen- 
themen  of  moderate  means. 

Travel  at  home  and  abroad.  Personal  wanderings 
by  Globe  Searchers  after  the  new.  Discoveries  of  hereto- 
fore unknown  spots  of  delight.  Some  Pioneers'  Experi- 
ences in  crude,  fascinating  style. 

Wild  and  Domestic  Animal  Life. 
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The  following  are  a  few  text  headings  of  subjects  treated  in 
"Modern   Fireproofing" 


*  Fireproof  Building  Laws." 

'  Robbing  the  Specifications." 

*  Plans  for  Building." 

*  Side  Exposures." 

*  Party  Walls." 
'Elevator  Protection." 

*  Danger  of  Substitutes." 

*  Corrosion  of  Steel." 

*  Evils  of  Cinder  Concrete." 


'Washed  Cinders." 

*  Concrete,  Tensile  Strength." 

*  Flange  Protection." 

*  Tension  in  Green  Walls." 

*  Lateral  Wind  Bracing." 
*Fatal  Vent  Ducts." 

*  Standard  Fireproof  Material," 

and  forty  pages  of  text  and 
detail  drawings. 


Subscription    price   of  "Fireproof  Magazine"   for   one   year, 
with  Copy  of  "Modern  Fireproofing",  $i.oo 


(This  offer  only  holds 
good  for  this  month) 
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Gunnery  in  the  American  Navy 

Course  of  Instruction  and  Drill  that  makes  the  American  **Jackie**  the  Best 

Marksman  in  the  World. 


By  WILLIAM  BARLOW 


THE  EVENTS  of  the  Spanish- 
American  war  raised  immeasur- 
ably the  world's  estimate  of 
American  naval  gunnery,  and 
they  also  served  as  an  incentive  to  deep- 
ened interest  on  the  part  of  Uncle  Sam's 
gunners  in  that  target  practice  which  is 
largely  responsible  for  the  Yankee  repu- 
tation for  the  best  marksmanship  in  the 
world.  Of  course  it  is  not  meant  to  im- 
ply that  either  creditable  target  practice 
or  excellent  marksmanship  under  war 
conditions  dated  only  from  the  recent 
conflict;  but,  perhaps,  the  events  of  the 
past  half-dozen  years  have  won  more 
general  and  more  generous  recognition 
from  other  leading  nations  than  had  pre- 
viously been  accorded. 

The  Man  Behind  the  Gun 

American  naval  gunners  have  won 
fame  in  every  war  in  which  the  nation 
has  engaged,  by  reason  of  the  accuracy 
of  their  aim.  Upwards  of  a  century  ago 
the  men  of  the  infant  United  States  Navy 
gave  an  illuminating  object-lesson  of  the 
superiority  of  sea  fighters  who  have  been 
trained  by  regular  and  continuous  target 
practice  over  those  who  have  not  obtained 
this  essential  element  of  preparedness — 
for  the  British,  although  the  supposed 
champions  of  the  high  seas,  had  at  that 
time  but  a  single  ship  on  which  target 
practice  had  been  indulged  in,  or  whose 
guns  had  even  been  fitted  with  sights. 

The  battle  of  the  Yalu  in  the  Chinese- 
Japanese  War,  with  its  disclosure  of  the 
new  modern  conditions  in  naval  warfare, 
was  a  spur  to  the  later  advance  and  de- 
velopment of  naval  gunnery  under  the 
Stars  and  Stripes ;  and  how  effectual  has 
been  the  progress  under  present-day  con- 
ditions, was  eloquently  attested  at  Ma- 
nila and  Santiago. 


In  naval  gunnery,  as  in  everything  else, 
the  American  method  places  chief  reli- 
ance upon  the  human  factor.  The  man 
behind  the  gun  is  deemed  far  and  away 
the  most  important  single  element  of  suc- 
cess; and  with  such  estimate,  it  is  per- 
haps natural  that  the  scientific  and  tech- 
nical training  of  the  gimners  in  the 
United  States  Navy  should  surpass  in 


Aftbr-Gun  Crew  who  Refused  to  Cease  Firing  after 
Admirai.  Sampson's  Order. 


scope  and  thoroughness    that    accorded 
their  rivals  under  any  other  flag. 

Certain  naval  officers  are  prone  to 
argue  that  the  ideal  gun-pointer  is  born 
and  not  made;  but,  generally  speaking, 
the  knack  of  shooting  straight — particu- 
larly that  highly  specialized  ability  which 
enables  a  bluejacket  Jo  .^traj^yS^^^^j>^§ij^ 
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GUN  DRILL  ON  ONE  OF  THE  OLD  MONITORS. 


upon  a  moving  target,  and  hit  it  nine 
times  out  of  ten  even  though  the  gun 
itself  is  mounted  upon  a  moving  and 
swaying  platform — is  an  art  that  comes 
from  practice  rather  than  from  chance, 
and  the  price  of  which  is  unremitting 
hard  work.  The  training  of  the  naval 
man  in  the  all-important  "rapidity  of  fire 
and  accuracy  of  aim,"  begins  as  soon  as 
he  enters  the  Navy,  and  is  kept  up  as 
long  as  he  has  aught  to  do  with  the  work 
of  pointing  and  discharging  Uncle  Sam's 
most  potent  peacemakers. 

Courses  of  Instruction 

The  man  behind  the  gun  in  the  United 
States  Navy  as  now  constituted,  is  not 
only  a  seaman,  qualified  by  a  regular  ap- 
prenticeship in  the  Navy,  but  is  also  an 
expert  mechanic,  an  electrician,  a  student 
of  the  principles  of  steam  engineering, 
and  a  man  of  thorough  practical  and 
theoretical  knowledge  of  high  explosives, 
torpedoes,  and  submarine  mines.  Since 
1882  the  United  States  Government  has 
maintained  regular  schools  for  its  gun- 
ners in  connection  with  which  the  men 


not  only  acquire  all  the  knowledge  that 
can  be  learned  from  books,  but  also  get 
practical  instruction  in  the  ordnance  fac- 
tories where  our  heavy  weapons  are 
manufactured. 

The  classes  in  gunnery  are  open  to  any 
young  men  who  have  served  their  time 
in  the  Navy  as  apprentices  and  received 
the  rating  of  seamen,  provided  their  rec- 
ords are  good  and  they  have  shown  them- 
selves fitted  for  the  advancement  they 
seek.  In  the  instruction  courses  the  fu- 
ture gunner's  work  is  divided  under  t  •  •  -^ 
heads — task,  subject,  and  log.  For  « ;  h 
week  of  the  course,  there  is  a  serie-  T 
printed  questions  ranging  in  nun '  ••  - 
from  fifteen  to  sixty.  Opposite  ca-  1 
question  is  set  down  the  place  where  •  • ' 
information  can  be  obtained — whethe*-  .u 
shop,  drill,  books,  or  from  the  instructs  r. 
Each  question  the  ambitious  sailor  n.'.>r 
set  down  in  his  log  book,  writing  t'  ^ 
answer  out  in  full.  He  is  marked  on  to 
completeness  and  correctness  of  his  \oxy. 

Once  each  week  the  gunnery  class  w  - 
dergoes  examination  on  the  work  of  tl.*- 
preceding  seven  days,  and  each  student  is 
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GUN  DRILL  ABOARD  WAR  VESSEL.  BROOKLYN  NAVY  YARD. 


rated  according  to  his  individual  show- 
ing. The  "task"  portion  of  the  curri- 
culum consists  of  the  assignment  to  the 
embryo  gunners,  of  work  to  be  per- 
formed each  week  in  one  or  another  of 
the  shops  where  the  manufacture  of 
naval  ordnance  is  carried  on.  For  in- 
stance, a  pupil  may  be  assigned  to  con- 
struct a  miniature  gun,  even  to  procuring 
the  metal  from  the  foundry  and  casting 
the  gim  mount,  himself.  In  this  manner 
he  familiarizes  himself  with  the  machines 
in  the  shops,  including  lathes,  shapers, 
and  milling  machines,  and  not  only  comes 
to  know  their  uses  but  is  able  to  use  them 
himself. 

In  this  very  practical  instruction  work, 
gims  are  taken  apart  and  reassembled, 
and  the  name  of  each  part  learned.  Blue 
prints  are  also  introduced,  and  the  sea- 
man taught  the  rudiments  of  technical 
draftsmanship.  The  young  man  who  as- 
pires to  be  a  gunner  works  hard  from 
8  A.  M.  until  4:15  p.  M.,  six  days  a  week ; 
but  at  the  end  of  a  four  months'  course 
he  is  able  to  go  into  a  shop  and  reproduce 
any  portion    of    a    gun    that  has  been 


broken.  This  portion  of  his  new  duties 
mastered,  the  young  gunner  is  trans- 
ferred to  the  governmental  school  at 
Newport,  Rhode  Island,  where  three 
months  are  devoted  to  the  study  of  elec- 
tricity and  high  explosives,  particularly 
with  reference  to  torpedoes  and  subma- 
rine mines. 

The  young  man  who  has  successfully 
passed  the  examinations  at  the  conclu- 
sion of  the  gunnery  course,  and  is  ready 
to  take  up  his  duties  as  a  gunner  on  a 
cruising  warship,  comes  to  the  scene  of 
his  future  activities  qualified  to  do  al- 
most anything  with  a  piece  of  naval  ord- 
nance except  to  shoot  accurately  with  it. 
This  ability  comes  only  from  target  prac- 
tice under  conditions  not  to  be  found  at 
any  land  station.  Thus  it  comes  about, 
that,  with  his  appearance  on  shipboard, 
the  newly  qualified  gunner  enters  upon  a 
postgraduate  course  which  is  possibly  the 
most  valuable  feature  of  the  whole  in- 
tensely practical  system  of  instruction. 

The  guns  of  the  United  States  Navy 
are  divided  into  three  classes — ^"heavy" 
gims,  embracing  8^g^|^c?i?}AJ?Cif^^ftgs, 
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including,  of  course,  the  big  12-inch  and 
13-inch  guns  of  our  battleships;  "inter- 
mediary*' guns,  ranging  from  the  4-inch 
to  the  7-inch  size  inclusive ;  and  "second- 
ary" guns,  embracing  all  the  weapons  of 
calibers  below  the  4-inch.  Some  versa- 
tile gunners  may  have  a  certain  degree 
of  proficiency  in  handling  guns  of  all 
the  diflFerent  classes ;  but  the  tendency,  as 
in  every  other  present-day  field  of  en- 
deavor, is  toward  specialization,  and  the 
average  expert  gunner  manifests  his 
maximum  skill  in  the  manipulation  of 
guns  of  a  single  caliber,  or  at  least  of  one 
general  class. 

Inasmuch  as  ammunition  for  the  larg- 
est naval  gims  represents  an  expenditure 
of  approximately  $500  per  round,  it  goes 
without  saying  that  gunners,  in  much  of 
their  training,  cannot  be  permitted  to  use 
the  charges  that  would  be  employed 
under  actual  war  conditions.  As  a  sub- 
stitute, the  Navy  has  what  is  known  as 
"sub-caliber"  practice.  By  this  method, 
a  small  gun — ordinarily  the  Morris  tube, 
which  consists  of  a  small  gallery  rifle — 
is  fitted  on  or  inside  the  heavy  weapon; 
and  practice  starts  with  firing  at  a  small 


target  placed  at  reduced  range.  Of 
course  the  accuracy  of  eye  and  steadiness 
of  nerve  requisite  in  naval  gunnery  can 
be  demonstrated  in  sub-caliber  practice 
quite  as  conclusively  as  in  the  handling 
of  the  12-inch  or  13-inch  rifles;  and  if 
a  gunner  has  demonstrated  his  ability  to 
hit  a  six-foot  target  at  100  yards  with  a 
missile  from  a  one-pounder  gun,  it  is 
fair  to  assume  that  he  may  be  trusted  to 
hit  a  full-sized  ship  a  mile  distant  if  he 
employs  a  breech-loading  rifle  of  the  first 
class. 

The  Dotter 

Another  plan  for  training  men  in  gun- 
pointing  is  by  means  of  what  is  known 
as  the  "dotter,"  a  mechanical  device  of 
British  invention,  which  causes  a  small 
target  to  move  across  the  face  of  a  gun 
with  combined  vertical  and  horizontal 
motion.  The  trick  consists  in  making  the 
gtm  follow  the  target,  and,  when  the 
sights  of  the  gun  are  on  the  bull's-eye, 
pressing  the  button,  which  causes  a  pen- 
cil to  dot  the  target  and  thus  register  a 
hit.     Hence  the  name  of  the  "dotter." 
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In  connection  with  the  "dotter"  or  the 
tube,  the  men  are  drilled  in  the  use  of  the 
loading  machine,  for,  in  these  days,  rap- 
idity of  fire  in  the  case  of  even  the  largest 
guns  is  in  importance  second  only  to  ac- 
curacy of  aim. 

In  this  connection  it  may  be  explained 
that  even  the  big  12-inch  and  13-inch 
turret  guns  of  our  battleships  have 
through  recent  advances  been  trans- 
formed into  rapid-firers.  In  the  old  days 
of  sails  and  smooth-bore  guns,  the  one 
invariable  rule  in  naval  gun  play  was  to 
fire  at  the  top  of  the  downward  roll,  or, 
in  other  words,  to  discharge  the  weapon 
just  as  the  ship  began  to  roll  toward  the 
target ;  and  likewise  it  was  the  universal 
custom  to  aim  at  the  water  line  of  the 
enemy's  ship.  Under  the  now  prevailing 
conditions,  however,  the  naval  gunner 
is  trained  wholly  in  "continuous-aim 
firing,"  as  it  is  called — which  means  that 
he  must  be  capable  of  keeping  his'  great 
rifle  continually  trained  on  the  target 
regardless  of  the  oscillations  of  the  ves- 
sel during  the  roll  or  any  part  of  it.  The 
necessity  for  this  preparedness  for  con- 


tinual performance  will  be  better  appre- 
ciated when  it  is  stated  that  as  late  as 
five  years  ago  the  official  time  allowance 
in  our  Navy  for  firing  a  13-inch  gun  was 
six  minutes;  whereas  now,  in  actual 
target  practice  with  full  charges,  our 
bluejackets  load  and  fire  a  13-inch  gun  in 
thirty-eight  seconds. 

Target  Practice 

To  cultivate  accuracy  of  aim  under 
quick-firing  conditions,  two  kinds  of  tar- 
get practice  are  now  employed.  In  one 
the  target  is  stationary,  the  ship  moving 
past  it  while  firing;  and  in  the  other 
both  ship  and  target  are  moving,  usually 
in  opposite  directions.  Under  the  first- 
mentioned  plan,  the  target  is  towed  to  a 
distance  of  perhaps  2,000  yards  from  what 
might  be  called  the  "firing  line,'*  and  is 
there  so  anchored  that  it  will  remain 
practically  immovable.  This  target  forms 
the  apex  of  a  triangle,  the  other  two 
angles  of  Avhich  are  marked  by  buoys. 
The  war  vessel  steams  at  a  speed  of 
twelve  or  fifteen  miles  per  hour  along  the 
base  of  this  triangle;  and  projectiles  are 
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Marines  with  Gum  Aboard  Warship. 

hurled  at  the  target  as  rapidly  as  the 
guns  can  be  worked,  during  all  the  time 
the  ship  is  between  the  two  buoys  that 
constitute,  as  it  were,  the  boundaries  of 
the  range. 

Under  the  other  plan,  the  target  is 
slowly  towed  in  one  direction,  while  the 
ship  which  is  to  indulge  in  target  prac- 
tice steams  at  a  speed  of  about  ten  miles 
an  hour  along  a  parallel  line  in  the  oppo- 
site direction,  and  at  a  distance  of  about 
a  mile  from  the  line  on  which  the  target 
is  moving.    For  this  work  it  is  customary 


to  employ  a  target  twenty  feet  long  by 
sixteen  feet  high,  which  is  trailed  500 
yards  behind  the  ship  that  is  towing  it. 

Targets,  by  the  way,  have  differed 
widely  in  size  during  the  history  of  our 
naval  target  practice.  For  half  a  cen- 
tury, or  until  a  few  years  ago,  the  stand- 
ard navy  great  gun  target  was  a  triangu- 
lar sail  10  feet  high  and  10  feet  wide  at 
the  base,  mounted  on  a  floating  platform 
and  bearing  in  the  center  a  painted  bull's- 
eye.  Of  late  there  has  been  a  more  ex- 
tensive use  of  targets  formed  from 
rectangular  sheets  of  white  canvas  17  by 
21  feet  in  size  mounted  upon  floats, 
which  serve  their  purpose  most  admir- 
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First   Gun    Crew   that   Sunk  Spanish   Gunboat  off 
guantanamo.  cuba. 


Loading  Ammunition  on  Battleship  '* Indiana." 


ably  for  practice  at  distances  ranging 
from  1,600  to  2,000  yards  and  with  ships 
moving  at  a  speed  of  12  to  15  miles  an 
hour.  Occasionally  American  naval  gun- 
ners have  an  opportunity  to  try  their  skill 
at  pummeling  an  actual  ship — as,  for  in- 
stance, an  old  condemned  vessel ;  but  the 
United  States  Government  has  not  as  yet 
gone  to  the  lengths  of  the  British  and 
the  French  authorities,  the  latter  of 
whom  some  time  ago  used  one  of  their 
first-class  battleships  as  a  target  for  the 
other  vessels  of  the  fleet. 

There  are  not  many  features  of  naval 
target  practice,  however,  wherein  other 
nations  can  be  said 
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the  United  States.  The  American  Gov- 
ernment is  expending  approximately 
$1,500,000  a  year  to  secure  proficiency 
of  marksmanship  on  the  part  of  its  naval 
gunners ;  and,  when  all  the  new  war  ves- 
sels now  building  are  in  commission,  this 
annual  expenditure  will  run  up  to  $2,- 
600,000.  Aside  from  the  expenditure  for 
ammunition,  there  is  a  lavish  outpouring 
of  money  to  bring  to  the  highest  degree 
of  efficiency  the  man  behind  the  gun. 

American  naval  gunners  are  the  best 
clothed,  best  fed,  and  best  paid  men  of 
their  class  in  the  world.  A  turret  cap- 
tain in  charge  of  heavy  guns  receives  as 
high  as  $70  per  month — in  addition,  of 
course,  to  board,  clothes,  and  lodging; 
and  a  first-class  gun-pointer  for  one  of 
the  larger-sized  guns  is  allowed  $10  per 
month  in  addition  to  his  regular  wages, 
while  the  pointers  of  the  smaller  guns 
receive  premiums  of  from  $2  to  $8  per 
month  each.  In  addition  to  these  emolu- 
ments, there  are  the  splendid  cash  prizes 
which  are  open  to  every  enlisted  man  in 
the  Navy.  For  these  prizes,  Congress 
appropriates  $200,000  a  year;  and  how 
far  in  advance  of  every  other  nation  we 
are  in  our  incentives  to  good  marksman- 
ship, is  evidenced  by  the  fact  that  Great 


Britain,  with  her  huge  navy,  appropriates 
only  $26,000  per  year  for  such  prizes.  In 
the  American  Navy  there  are  three  prizes 
for  each  class  of  gun  on  each  ship,  so 
that  it  is  possible  for  almost  every  man 
who  can  shoot  at  all  to  win  something. 
In  addition  there  are  magnificent  trophies 
which  are  awarded  to  the  ship  in  each 
class  having  the  highest  general  score. 

The  reward  for  this  elaborate  training 
in  naval  gunnery  is  found  in  the  remark- 
able scores  made  of  late  years  by  the  gun 
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crews  on  vessels  flying  the  Stars  and 
Stripes.  For  instance,  on  the  battleship 
Alabama,  a  13-inch  gun  recently  made 
two  hits  in  two  minutes  at  1,600  yards; 
and  on  the  battleship  Wisconsin  th<  gun- 
ners of  one  of  the  13-inch  weapons  made 
nine  hits  out  of  ten  shots  at  1,700  yards. 
On  another  occasion  one  turret  of  the 
Alabama  made  fifteen  hits  out  of  sixteen 
shots,  keeping  up  the  hit-a-minute  pace 
with  the  ponderous  13-inch  shells  almost 


Gum  Crew  at  Practice. 

the  entire  time.  That  this  marvelous  pro- 
ficiency is  by  no  means  confined  to  the 
men  who  manipulate  the  heavy  guns,  will 
be  appreciated  when  the  fact  is  cited  that 
a  6-pounder  on  the  battleship  Illinois 
fired  ten  shots  and  made  ten  hits  in 
thirty-three  seconds. 

Expeditious  work  in  the  magazine  and 
at  all  stages  of  the  handling  of  ammu- 
nition and  the  loading  of  the  guns,  is 
quite  as  important  as  accuracy  of  aim. 
The  recent  accident  on  the  battleship 
Missouri  acted,   of   course,  as   a    slight 


damper  of  enthusiasm  upon  what  had 
previously  been  one  of  the  tasks  in  which 
Jack  was  especially  proud  of  his  deftness 
and  skill;  but,  with  the  introduction  of 
special  devices  for  preventing  a  repeti- 
tion of  such  an  accident  in  either  turret 
or  handling  room,  the  old  spirit  will 
return.  The  "loading  machine" — which 
is  used  in  all  ammunition  drills,  is  simply 
the  breech  of  a  dummy  gun  fitted  with 
service  mechanism,  and  into  this  the  men 
are  trained  to  load  the  regulation  shell 
by  hand  and  without  the  use  of  rammers. 
So  expert  do  the  men  become  that  a  well- 
trained  crew'  will  load  a  5-inch  gun  in 
less  than  two  seconds,  keeping  up  this 
speed  for  intervals  of  considerable  length. 
In  connection  with  the  development 
of  American  naval  gunnery,  it  is  interest- 
ing to  note  the  progress  which  has  been 
made  in  armament.  At  the  opening  of 
the  nineteenth  century,  vessels  of  the 
Constitution  class  were  armed  with  long 
24-pounders  on  the  gun  deck  and  32- 
pounder  carronades  on  the  quarter-deck 
and  forecastle.  The  frigates  built  from 
1 82 1  to  1847  carried  long  32-pounders 
and  short  8-inch  guns.  It  was  not  until 
the  Civil  War  that  guns  as  large  as  11- 
inch  were  used  on  our  warships ;  and  as 
recently  as  1885  the  armament  of  Ameri- 
can men-of-war  consisted  principally  of 
1 1 -inch  and  9-inch  smooth  bores  and 
8-inch  muzzle-loading  rifles,  there  being 
at  that  time  no  plant  in  the  United  States 
capable  of  making  forgings  for  a  modern 
rifle  of  more  than  6-inch  caliber.  To-day 
our  naval  ordnance  factories  are  turning 
out  12-inch  and  13-inch  naval  guns  which 
arc  the  peer  of  anything  in  the  world. 
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Modern  Shop  and  Factory  Lighting 

Approved  Methods  and  Fixtures 


By  FREDERICK  W.  TURNER 

Instructor,  Machine  Shop  Work,  Mechanic  Arts  Hieh  School,  Boston.  Mass. 


I 


T  IS  ONLY  within  a 
few  years  that  what 
is  now  regarded  as 
proper  attention  to 
lighting  has  been  consid- 
ered in  the  design  and  con- 
struction of  factory  build- 
ings. In  former  years,  a 
shop  seemed  to  be  designed 
more  to  protect  the  tools 
and  materials  from  the 
weather,  than  to  afford  any 
degree  of  convenience  or 
comfort  for  the  workmen. 
It  is  now  regarded  as  good 
business  policy  (in  other 
words,  it  pays)  to  provide 
buildings  which  are  proper- 
ly heated,  lighted,  and  ven- 
tilated. In  such  buildings, 
workmen  are  more  content, 
do  better  work,  and  pro- 
duce more  of  it.  From  the 
old-fashioned  blacksmith 
shop,  in  which  each  smith 
was  supposed  to  work  by 
the  light  of  his  own  fire,  it 
is  a  far  cry  to  shops  such 
as  those  of  the  National 
Cash  Register  Company  at 
Dayton,  Ohio,  in  which 
the  comfort  and  conven- 
ience of  the  employees 
has  been  given  a  degree  of 
attention  that  would  seem 
to  old  shop  managers  to 
partake     of     the     nature 


Welsbach  Multiple  Gas 
Arc  Lamp. 


of    coddling. 

Distribution  of  Sunlight 

In  considering  this  question  of  light- 
ing, it  is  well  understood  that  daylight  is 
the  best  light,  especially  when  not  accom- 
panied by  the  direct  rays  of  the  sun.  To 
distribute  daylight  properly  over  large 
areas,  is  the  first  problem  to  be  con- 
sidered.    This   can  be  accomplished   in 


several  different  ways. 
Where  buildings  are  sev- 
eral stories  in  height,  and 
where  light,  except  in  the 
upper  story,  must  be  ad- 
mitted from  side  windows, 
those  windows  should  reach 
from  the  top  of  the  bench 
to  the  ceiling.  A  given 
amount  of  glass  arranged 
in  this  manner  gives  a  much 
better  general  distribution 
of  light  than  the  same 
amount  of  glass  put  into 
the  ordinary  form  of  short 
windows.  The  amount  of 
light  in  the  center  of  the 
room  depends  very  largely 
upon  the  height  of  windows 
at  the  side.  All  modern 
factory  buildings  are  now 
lighted  by  long,  narrow 
windows.  The  common 
type  of  shop,  consisting  of 
an  open  floor  with  a  gallery 
on  both  sides,  is  usually 
lighted,  in  addition  to  the 
tall  side  windows,  by  glass 
in  the  sides  of  the  monitor 
roof. 

The  best  system  of  roof 
lighting  is  by  means  of 
what  is  termed  a  "saw- 
tooth*' roof,  the  short 
and  comparatively  steep 
side  of  the  tooth  be- 
ing composed  wholly  of  glass.  This 
glass  should  face  as  nearly  north  as 
possible,  in  order  to  avoid  the  di- 
rect sunlight.  In  this  connection,  it 
will  be  remembered  how  the  workman  of 
the  old  school,  especially  if  employed  on 
work  requiring  close  application,  always 
selected  a  north  window,  even  if  the  view 
therefrom  was  not  so  pleasing  as  that 
from  some  other 
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Westimchousb  Series-Alternating  Enclosed-Arc 
Lamp. 

This  saw-tooth  roof  may  be  used  on  the 
top  of  a  monitor  in  place  of  side  win- 
dows, and  it  results  in  a  much  better 
lighted  floor. 

Old  shops,  in  which  a  change  in 
amount  or  location  of  glass  area  is  im- 
possible, can  have  their  light  increased  in 
amount  and  better  distributed  by  a  judi- 
cious arrangement  of  machines,  and,  par- 
ticularly, by  keeping  the  walls  and  ceil- 
ings  as   nearly  pure  white  as  possible. 


Whitewash  is  so  cheap  and  so  easily 
applied  by  modern  pneumatic  meth- 
ods, that  there  is  little  or  no  ex- 
cuse for  neglect  in  this  particular. 
Whitewash  can  easily  be  made  so 
that  it  will  not  readily  rub  off,  in  fact 
so  that  it  can  be  washed;  but  in  most 
cases  a  fresh  application  is  preferable  to 
cleaning.  The  removal  of  all  possible 
belting  (which  can  be  accomplished  by 
electric  driving,  either  individually  or  by 
the  group  system)   adds  largely  to  the 


Open-Arc  Lamp,  Double. 
Old  Style. 


Open-Arc  Lamp,  Simolb. 
Old  Style. 


Wklsbach  Light  with  Silvered  Glass  Reflector. 
No.  314.    Diameter.  10  inches. 


lighting  effect,  and  also,  by  the  suppres- 
sion of  dust  and  flying  oil,  keeps  the 
walls  and  ceilings  in  much  better  condi- 
tion. Some  factories  carry  this  whiten- 
ing effect  to  the  point  of  having  the  ma- 
chine tools  painted  white  and  varnished. 
This  not  only  avoids  dark  spots  in  the 
room,  but  shows  plainly  any  neglect  of 
machinery.     In  a  shop  equipped  in  this 
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manner,  the  dirty  and  slothful  workman 
is  entirely  out  of  place,  and  he  usually 
changes  his  habits  or  seeks  some  other 
shop  where  his  natural  conditions  prevail. 

Artificial   Lighting 

Artificial  lighting,  which  is  usually  re- 
quired in  northern  latitudes,  may  be  divi- 
ded into  three  classes :  General  lighting, 
individual  lights,  and  portable  lights. 

Lighting  by  candles,  except  in  some 
cases  of  portable  lights,  has  entirely  dis- 
appeared; but  many  country  shops  still 
have  to  depend  upon  oil  as  an  illuminant. 
In  such  cases,  large  lamps  of  the  Argand 
type  are  suspended  from  the  ceiling  for 
general  illumination ;  and  small  flat-wick 
lamps,  preferably  on  swinging  wall 
brackets,  are  used  for  the  individual. 
The  quality  of  this  illumination  de- 
pends, first,  upon  the  care  of  the 
lamps,  and  second,  upon  the  qual- 
ity of  the  oil.  Oil  lights  at  best 
are  dirty  and  entail  a  large 
amount  of  labor.  They  are 
objectionable  in  that  they 
must  be  kept  from  draughts 
of  air,  which  smoke  the 
chimneys;  and  thus  the 
shop  is  often  deprived 
of  proper  ventilation. 

Gas  is  more   fre- 
quently   used     for 
shop    lighting 
than  any  other  ar- 
tificial illuminant. 

It  may  be  classed       M         ^dT^tablk 
under   the    heads    /jftt\        wall  fixture 

of     oil     gas,     coal     rr^f~^  forIncandes- 

gas,  natural  gas, 
and  acety- 
lene.  For  the  iso- 
lated shop  oil  gas 

and  acetylene  are  particularly  adapted,  as 
such  gas  plants  are  easily  installed  and 
require  but  little  attention.  In  every 
case,  the  gas  plant  should  be  entirely  sep- 
arate from  the  factory  building,  and 
preferably  underground.  While  acety- 
lene furnishes  a  light  almost  ideal  in 
character,  it  is  particularly  poisonous,  al- 
though leakage  is  readily  detected  by  its 
odor.  A  more  serious  drawback  is  that 
this  gas  forms  violently  explosive  com- 
pounds when  mixed  with  air  in  compara- 
tively small  proportions.  Many  serious 
and  sometimes  fatal  accidents  have  oc- 


CENT  Light. 
Style  C. 


curred  by  failure  to  realize  the  import- 
ance of  this  fact.  These  installations 
should  be  made  only  by  those  thoroughly 
familiar  with  the  subject,  and  their  use 
must  be  carefully  guarded. 

Coal  gas  is  very  largely  used  for  shop 
lighting,  on  account  of  its  comparative 


cheapness  and  the  fact 
that,  even  in  small  cities, 
it  can  be  readily  obtained. 
As  it  is  also  used  in  many 
shops  for  heating,  in  connection 
with  the  Bunsen  burner  and  blow- 
pipe,   it    serves  a  double    function 
which  renders  it  peculiarly  adapted  for 
factory   purposes.     The 
ordinary    open     fish-tail  ; 
burner,  consuming  about 
six  cubic  feet  per  hour, 
is    the    type    of    burner 
generally     us'ed.       This 
light  is  objectionable  on 
account  of  the  fact  that 
it  vitiates  the  air;  this, 
in    the    winter    months 
when   the  windows   are 
closed,  becomes  a  serious 
matter,     and    calls    for 
largely   increased   venti- 
lation.    The  light  flick- 
ers,   even    in    still    air, 
which  makes  it  very  try- 
ing to  one's  eyes  when 
engaged  on   fine   work; 
and     this     difficulty     is 
further      increased      by 
currents  of  air  caused  by 
open  windows  or  mov- 
ing belts. 

The  Welsbach  Burner 

Ordinary  illuminating 
gas  used  in  connection 
with  a  Welsbach  burner, 
furnishes  a  very  steady 
light  with  about  one- 
half  the   eas   consume-  white  adjustable  ceilimo 

*^  i»  .1  Fixture  FOR  Incandes- 

tion    necessary    for    the      centLxqht.  style  a. 
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open  light.  The  Welsbach  light  is 
best  suited  for  general  lighting,  where 
two  or  more  burners  are  contained  in  the 
same  globe  and  sus- 
pended from  the 
ceiling.  As  an  in- 
dividual light,  the 
Welsbach  is  not  in 
great  favor,  on  ac- 
count of  its  ghastly 
color  combined  with 
a  faint  tinge  of 
green,  which  ren- 
ders it  objectionable 
to  many  workmen. 
The  mantle  used  in 
the  Welsbach  light 
is  extremely  fragile ; 
and  it  is  quickly  put 
out  of  commission 
by  shocks,  vibration, 
and  air  currents.  For 
these  reasons  it  is 
not  so  well  suited  for 
use  in  the  shop  as  it 
is  for  domestic  purposes.  The  Welsbach 
light,  however,  is  not  dependent  upon  the 
illuminating  quality  of  the  gas,  but  upon 
the  incandescence  of  the  mantle,  which 


Cooper  Hewitt  Lamp  for  Interior  Lighting  wherk 

ONLY  Moderately  Strong  Illumination  is  Desired. 

Designed  for  series  installation — two  in  series  on  100 

to  120  volts  direct  current.    Suspended  at  an  angle 

of  20°  from  ceiling  or  fastened  to  wall.  Type  H  6. 


may  be  produced  by  any  form  of  fuel  gas 
without  the  enriching  necessary  to  make 
it  suitable  for  use  in  an  open  burner. 
Natural  gas,  there- 
fore, which  is  used 
for  heating  in  many 
sections  of  the  coun- 
try, can  also  be  used 
for  lighting  if  em- 
ployed in  the  Wels- 
bach burner.  As 
this  gas  is  very 
cheap,  it  often  pays 
to  use  it  in  this  man- 
ner. 
Electric  Lighting 
Electric  lighting  is 
rapidly  being  intro- 
duced for  shop  pur- 
poses,  especially 
when  the  current  is 
generated  in  the  fac- 
tory. The  arc  light 
is  commonly  used 
for  general  illumina- 
tion, and  the  incandescent  light  for  the 
individual.  The  open-arc  light  is  being 
supplanted  by  the  enclosed  arc,  with  a 
distinct    gain    in    economy    and    safety.^ 
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White  Adjustable  Bench  Fixture  for 
Incandescent  Light.    Style  J  D. 

The  open  arc,  even  with  the 
best  quality  of  carbons,  is 
somewhat  noisy,  and  is  sub- 
ject to  disagreeable  flickering, 
while  the  falling  of  pieces  of 
incandescent  carbon,  is  not 
only  annoying,  but  distinctly  dangerous. 
The  enclosed-arc  light  requires  less  fre- 
quent trimming,  is  more  steady,  and, 
owing  to  the  fact  that  it  is  enclosed,  it 
absolutely  prevents  danger  from  falling 
particles  of  carbon.  Arc  lights  for  gen- 
eral illumination  are  usually  in  the  vicin- 
ity of  1,200  candle-power. 

The      i6-candle-power      incandescent 


Cooper  Hewitt  Lamp  for   Interior  Lighting  whbrb 
Strong  Illumination  is  Desired. 

Suspended  from  ceiline  at  an  angle  of  80**  to  90*^.  Can- 
not be  operated  in  horizontal  position.  Designed  to  re- 
place ordinary  5-ainpere  enclosed  arc  or  cluster  of  incan- 
descent lamps.    Average  life.  1.600  hours.    Type  V  &. 

lamp  is  generally  used  for  individual 
light ;  but  the  8-candle-power  lamp,  with 
a  suitable  reflector,  is  less  dazzling  and 
furnishes  all  the  light  necessary.  The 
system  adopted  in  some  drafting  rooms, 
of  using  an  inverted  arc — that  is,  one 
with  the  crater  in  the  lower  carbon — 
combined  with  a  reflector  to  throw  the 
light  directly  to  the  ceiling,  results  in  a 
very    uniformly    diflfused    light.      This 


INTERIOR  OF  REPAIR  SHOP,  BOSTON  &  ALBANY  RAILROAD,  ALLSTON.  MASS. 
Incandescent  Lights  Installed  with  White  Adjustable  Fixtures. 
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WHITE  ADJUSTABLE    FIXTURES  IN   OFFICE    OF   WORCESTER  SAFE  DEPOSIT  A  TRUST  COMPANY, 

WORCESTER,  MASS. 

avoids  the  sharp  shadows  cast  by  the     cially  if  the  ceilings  and  walls  are  kept 

direct  light  from  the  arc,  and  has  much      white. 

to  recommend  it  as  a  shop  light,  espe-         There   are   several   styles   of  fixtures 


BOSTON  &  ALBANY  RAILROAD  MACHINE  SHOP,  WEST  SPRINGFIELD,  MASS. 
Equipped  with  White  Adjustable  Fixtures. 
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COOPER-HEWITT  LAMP  FOR  GENERAL  INTERIOR  LIGHTING. 
Type  H  7,  an  improved  form  of  Type  V  5w    Can  be  operated  in  horizontal,  vertical,  or  inclined  position. 


used  in  connection  with  the  incandescent 
light  to  place  the  lamp  in  any  desired 
position,  as  the  ordinary  drop  light  is 
very  inconvenient  in  this  particular.  The 
White  fixture,  with  its  ball-and-socket 
joint,  is  one  of  the  best. 

In  connection  with  the  question  of  elec- 
tric lighting,  the  necessity  of  maintaining 
a  constant  voltage  is  one  that  is  not  given 
the  attention  it  deserves.  It  is  almost  im- 
possible to  secure  satisfactory  lighting 
from  a  generator  driven  by  the  main  en- 
gine ;  and  this  is  especially  true  if  electric 
cranes  are  also  operated  from  this  gen- 


erator. In  the  best  practice  it  is  consid- 
ered necessary  to  have  a  separate  engine 
and  generator  to  be  used  solely  for  the 
lighting  system.  A  generator  driven  by 
the  main  engine  is  found  satisfactory  for 
crane  service. 

The  Cooper  Hewitt  Light 

The  Cooper  Hewitt  mercury  vapor 
lamp  is  the  cheapest  form  of  electric 
lighting,  and  will  undoubtedly  be  heard 
from  as  a  commercial  light  for  factory 
use,  especially  in  shops  doing  a  fine  class 
of  work.     The  color  of  this  light,  due  to 


CORNER  OF  DRAFTING  ROOM  ILLUMINATED  BY  HEWITT  LAMPS. 
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the  total  absence  of  red  rays,  is  objection- 
able but  not  injurious;  and  further  ex- 
periments will  undoubtedly  produce  a 
light  based  on  this  principle  which  will 
meet  many  requirements. 

For  portable  lighting,  there  is  nothing 
at  present  superior  to  the  incandescent 
lamp,  for,  by  means  of  a  long  flexible 
cord,  it  can  be  taken  to  any  position. 
The  incandescent  lamp,  furnished  with 
a  magnetic  base,  can  be  attached  to  any 
iron  or  steel  surface,  where  it  will  re- 
main until  the  light  is  extinguished.   For 


erection  work,  particularly,  this  type  of 
lamp  is  peculiarly  adapted,  although  it 
has  not  been  very  generally  adopted. 
The  current  consumption  to  produce  the 
magnetizing  effect  is  quite  sniall,  and  is 
more  than  offset  by  the  convenience  of 
the  light. 

The  system  of  lighting  to  be  adopted, 
it  will  be  seen,  depends  on  local  condi- 
tions; but  the  efficiency  of  any  system 
will  be  greatly  increased  by  proper  at- 
tention to  the  minor  points  above  enu- 
merated. 


The  Workman 


nPHIS  is  the  work  of  my  hands: 
*    To  be  but  a  cog  in  the  wheel — 

A  strand  in  the  cable  that  hauls — 
To  do  and  to  do — not  to  feel. 

To  toil  till  the  last  curtain  falls. 
Yet  ever  the  toiler  is  blest 

Who  sees  the  fair  vision  unroll — 
Interprets  the  dream  half -expressed — 

Feels  the  work  of  his  hands  with  his  soul ! 

This  is  the  work  of  my  hands: 
These  monsters  that  furrow  the  deep 

And  baffle  the  power  of  the  sea 
Were  given  the  sinews  to  leap, 

Were  bolted  and  forged  by  me. 
These  webs  of  miraculous  steel, 

Outspun  from  the  shore  to  the  shore. 
My  nerve  and  endurance  reveal — 

^  rolled  them,  and  wove  them,  and  bore. 


This  is  the  work  of  my  hands: 
To  drudge,  but  in  spirit  be  free— 

Eat  bread  by  the  sweat  of  my  brow 
In  accord  with  the  ancient  decree- 
Yet  labor,  with  courage,  endow; 
To  know  that,  though  meager  the  gain 
While  justice  shows  many  a  flaw- 
In  spite  of  distrust  and  disdain 
We  are  rising,  and  under  the  law. 

This  is  the  work  of  my  hands : 
To  cherish  the  law  of  the  land. 

The  shield  that  we've  wrung  from  our  foe; 
Ennoble  the  rights  we  demand. 

By  the  honor  and  faith  we  bestow. 
For  brother  am  I  to  all. 

The  helpless  ones  and  the  great; 
Together  we  rise  or  we  fall, 

Free  workers  within  a  free  sratf .QQQ[g 
— Robert  Bridges  in  Collier's  Wc^ly. 


The  Automobile  in  War 

Use  of  the  Self- Propelled  Vehicle  in  Military  Operations— The  Auto- 
Telegraph  Car  of  the  United  States  Signal  Corps 
Tested  at  Bull  Run 


By  ARTHUR  MURCHI50N 

Special  Correspondent 


THE  USE  of  the  automobile  in 
warfare  may  be  said  to  be  as 
yet  in  the  experimental  stage. 
Several  of  the  European  powers, 
notably  France  and  Great  Britain,  have 
given  some  attention  to  the  matter  of  the 
utilization  of  motor  cars  for  military  pur- 
poses. Their  efforts  have  been  mainly 
along  the  line  of  the  provision  of  motor 
batteries,  and  it  must  be  admitted  that 
the  mobility  of  light  artillery  has  been 
greatly  enhanced  by  the  introduction  of 
such  propulsive  power. 

The  War  Department  of  the  United 
States  has  been  somewhat  behind  the  cor- 
responding branches  of  foreign  nations 
in  making  practical  demonstration  of  the 
availability  of  the  horseless  vehicles  for 
military  purposes,  but  has  lately  taken  up 
the  subject  with  an  energy  which  augurs 
well  for  tangible  achievement.  At  the 
annual  military  manceuvers  of  the  United 
States  Army,  held  at  Manassas,  Virginia, 
in  September,  1904,  several  classes  of 
military  automobiles  were  subjected  to 
the  test  of  actual  service  in  the  field. 

Several  of  the  automobiles  used  at  the 
manceuvers  were  touring  cars  of  the  or- 
dinary type  but  of  extra  heavy  construc- 
tion, which  were  employed  by  the  corps 
commanders  as  vehicles  for  personal  con- 
veyance in  order  to  enable  them  to  cover 
rapidly  the  great  distances  within  the 
limits  of  the  field  of  action.  There  was  a 
heavy  gasoline  truck  which  partook  of 
the  character  of  a  portable  machine-shop 
for  general  repair  work ;  and,  finally, 
there  was  the  new  "auto-telegraph  car,'* 
as  it  is  designated,  which  has  just  been 
constructed  for  the  Signal  Corps  of  the 
Army. 

This  telegraph  car  not  only  is  deci- 
dedly the  most  interesting  war  automo- 
bile which  has  been  introduced  in  Amer- 


ica, but  it  bids  fair  to  prove  of  greater 
practical  utility  than  any  other  military 
motor  employed  by  any  nation.  Its  use 
at  the  recent  manceuvers  and  at  the 
United  States  Signal  Corps  Post  at  Fort 


copyright,  1904,  by  waldon  fawcett. 

Telegraphing  in  the  Field. 

Myer,  Virginia — where  extensive  trials 
have  taken  place — constitutes,  indeed,  the 
first  practical  demonstration  of  the  use  of 
the  automobile  in  warfare. 

The  Auto-Telegraph  Car 

In  general  design  the  new  auto-tele- 
graph car  conforms  very  closely  to  a 
standard  high-power,  long-distance,  tour- 
ing car  of  the  Winton  type,  with  the  ex- 
ception that,  instead  of  the  ordinary  ton- 
neau,  this  machine  has  a  tonneau  attach- 
ment of  special  design,  more  roomy  than 
Digitized  by  KssUU^y^ 
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this  apartment  in  the  stereotyped  style  of 
machine,  and  with  long  seats  extending 
along  both  sides,  the  occupants  of  which 
face  one  another.  The  seats  for  the 
driver  of  the  automobile  and  his  assistant 
are  arranged  in  front  on'  the  approved 
plan  in  such  machines. 

It  is,  of  course,  essential  that  in  a  ma- 
chine destined  for  such  uses  ample  space 


line  when  other  supports  for  the  wire  are 
not  available. 

The  functions  of  this  new  war  auto- 
mobile are  somewhat  varied.  In  the 
main,  however,  it  is  designated  as  an 
adjunct  for  what  is  now  the  chief  work 
of  the  United  States  Signal  Corps — 
namely,  the  construction,  maintenance, 
and  operation  of  temporary  or  permanent 


COPYRIGHT,  1904,  BY  WALDON  FAWCETT. 

AUTO-TELEGRAPH  CAR  OF  THE  SIGNAL  CORPS.  U.  S.  ARMY. 
Followinsr  the  Troops  and  Taking  New  Position. 


shall  be  provided  for  the  storage  of  in- 
struments, wire,  and  other  equipment; 
and  to  this  end,  spacious  lockers  have 
been  provided  under  the  seats  and  else- 
where in  the  body  of  the  machine.  Some 
idea  of  the  quantity  of  material  which 
can  be  transported,  may  be  formed  from 
the  fact  that  the  Signal  Corps  of  the 
Army  is  now  making  use  in  its  line  work 
of  a  wire  so  light  and  fine  that  a  reel  of 
it  may  be  carried  in  a  man's  pocket.  At 
the  sides  of  the  auto-telegraph  car  are 
racks  on  which  are  carried  considerable 
numbers  of  lances,  or  light  poles,  which 
may  be  employed  in  stringing  a  tem- 
porary overhead  telephone  or  telegraph 


telephone  or  telegraph  lines.  Presumably 
its  greatest  usefulness  will  be  found  as  a 
moving  base  of  supplies  in  the  erection  of 
telephone  or  telegraph  lines  connecting  a 
military  post  or  other  headquarters  with 
a  force  in  the  field. 

Heretofore  it  has  been  extremely  diffi- 
cult to  keep  pace  in  the  erection  of  a 
communicative  line  with  the  march  of  a 
rapidly  moving  field  force,  and  particu- 
larly has  this  been  the  case  when,  as  fre- 
quently happens,  the  troops  in  the  field 
are  operating  under  orders  which  it  is  not 
deemed  advisable  to  disclose  until  the 
hour  of  execution,  thus  precluding  th^ 
possibility  of  advance  work  in  establish- 
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ing  wire  communication.  With  the  new 
high-speed  auto-telegraph  car,  however, 
a  detachment  of  the  Signal  Corps  en- 
gaged in  line  work  will  be  enabled  to 
keep  pace  with  the  most  rapidly  moving 
force  of  infantry  or  artillery,  and  could 
probably  hold  their  own  even  with 
cavalry. 


vices  provided  are  improved  "sounders," 
which  render  possible  the  receipt  and 
transmission  of  messages  without  regard 
alike  to  the  roar  of  artillery  or  the  eaves- 
dropping of  spies  loitering  near  the  car 
to  overhear  communications. 

The  detachment  of  Signal  Corps  men 
comprising  the  auto  squad  for  the  new 
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A  LULL  IN  THE  OPERATIONS. 
War  Automobile  and  Squad  of  the  Signal  Corps,  U.  S.  Army,  at  Manoeuvers  on  the  Field  of  Bull  Run. 


Fully  as  important  as  the  functions  of 
the  auto-car  for  line-construction  work, 
is  its  adaptability  for  use  as  a  portable  or 
field  telegraph  and  telephone  station. 
The  car  is  fully  equipped  with  receiving 
and  transmitting  instruments,  and  can  be 
brought  to  a  standstill  at  any  point  dur- 
ing the  erection  of  a  line  or  where  a  wire 
system  already  exists,  and  communica- 
tion instantly  opened  with  the  terminus 
of  the  line  or  any  intermediate  poiot. 
Great  care  has  been  exercised  in  the 
selection  of  the  equipment  of  this  "fly- 
ing" telegraph  office ;  and  among  the  de- 


car,  comprises  eight  or  nine  men.  In  ad- 
dition to  the  operator  of  the  machine, 
there  are  one  or  two  telegraph  and  tele- 
phone operators;  and  the  remainder  of 
the  squad,  while  capable  of  doing  service 
as  linemen,  are  attached  to  the  car  prin- 
cipally as  an  armed  guard  for  the  oper- 
ators above  mentioned.  The  latter  are 
also,  of  course,  fully  armed  and  capable 
of  taking  care  of  themselves  in  a  brush 
with  the  enemy.  The  auto  squad  is  now 
being  perfected  in  a  regular  drill  ^s  dis- 
tinctive in  character  as  that  of  the  Artil- 
lery or  any  other  branch  of  the  Army. 
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Making  a  Talking  Machine 

An  Observttion  Trip  through  One  of  the  Grett  Ftctories  where 
Phonographs  tre  Made 


By  DAY  ALLEN  WILLEY 


ONLY  A  FEW  YEARS  ago  did 
we  begin  to  hear  the  talking 
machine — or  "phonograph,"  as 
some  call  it ;  but  now  this  marvel 
of  mechanical  ingenuity  is  in  such  com- 
mon use  that  it  has  become  quite  as 
familiar  as  the  piano.  Like  the  latter, 
it  has  been  so  improved  that  the  modern 


Clockwork  Motor  That  Operates  the  Talking 
Machine. 

talking  machine  is  as  different  from  the 
ones  first  made,  as  the  piano  is  different 
from  the  old-time  harpsichord. 

Examine  a  talking  machine,  and  it  ap- 
pears merely  to  be  composed  of  a  horn 
mounted  on  a  polished  wooden  pedestal, 
with  a  few  pieces  of  mechanism  attached 
which  are  so  small  as  to  be  insignificant 
in  appearance.  If  you  were  to  go 
through  a  factory  where  these  machines 
are  made,  however,  you  would  soon  rea- 
lize how  important  are  the  smallest  parts. 
The  horn  is  attached  to  an  elbow  which 
swings  in  any  direction  so  that  the  sound 
can  be  thrown  into  ary  part  of  the  hall 
or  room.    The  pedestal  is  really  a  box  in 


which  is  placed  the  motor.  While  tiny 
electric  motors  are  sometimes  used,  a 
popular  type  of  machine  is  operated  by  a 
spring  like  the  motor  of  an  ordinary 
clock.  The  use  of  the  motor  is  merely 
to  revolve  an  iron  "turntable"  situated  on 
the  top  of  the  pedestal,  with  which  it  is 
connected  by  a  pin  or  vertical  axle  joined 
to  the  bottom  of  the  turntable.  Really, 
the  motor  has,  in  itself,  absolutely  noth- 
ing to  do  with  the  sound  production.  On 
the  turntable  rests  the  "record" — the 
musical  composition  or  other  subject  to 
be  mechanically  reproduced.  By  merely 
pressing  a  button  or  pushing  a  lever,  the 
motor  is  started,  and  the  turntable,  with 
the  record  upon  it,  begins  revolving.  The 
contact  of  the  sound  needle  with  the  sur- 


FiMiSHiMG  AN  Elbow  for  thb  Horn  by  Machinery. 
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ASSBMBLINO  THK  MOTORS. 

ShowinK  one  of  the  12-foot  sprinsrs  unwoand. 

face  of  the  moving  record  creates  the 
sound  waves — ^"makes  the  noise." 

One  company  in  Camden,  New  Jersey, 
manufactures  no  less  than  200,000  ma- 
chines annually,  and  requires  several 
large  buildings.  To  begin  at  the  top  of 
each  building  and  go  through  it  all,  the 
visitor  is  astonished  to  see  the  hundred 
processes  which  must  be  utilized ;  and  he 
marvels  at  the  way  in  which  metal,  wood, 
and  mica,  can  be  made  into  devices  that 
reproduce  talk,  laughter,  and  song  so 
human-like  that  it  is  startling.  If  you 
have  a  mechanical  bent,  you  will  pause 
to  watch  the  drills  which  bore  holes 
through  the  pieces  of  brass  and  steel 
required  for  many  of  the  parts,  as  easily 
as  if  cutting  through  paper.  There  are 
scores  of  lathes,  also  grinding  and  polish- 
ing wheels.  As  the  talking  machine  goes 
into  many  a  parlor,  and  can  be  attractive 
as  an  ornament  as  well  as  a  thing  of  use, 
some  parts  of  it  are  heavily  nickeled  in 
the  plating  department.  The  elbow  on 
which  the  horn  rests,  and  the  arm  sup- 


porting it,  are  some  of  the  parts  orna- 
mented. A  dozen  men  are  kept  busy 
around  the  plating  tanks  alone. 

The  Motor 

On  another  floor  the  motors  are  put 
together.  As  the  cog-wheels,  pinions, 
and  governing  balls  are  fitted  to  one  an- 
other and  attached  to  the  spring,  this 
part  of  the  machine  seems  strong  enough 
to  pull  a  street-car.  The  spring  measures 
12  feet  in  length,  and  is  of  steel  of  such 
fine  temper  that  it  can  be  wound  into  a 
space  two  or  three  inches  square  without 
breaking.  But  the  whole  "movement"  is 
so  tightly  shut  in  the  case  on  which  the 
horn  rests  that  it  is  dust-proof.    It  is  so 


Placimo  thb  Mica  Discs  im  thb  Soumd  Box. 


Adjusting  thb  Sound  Nbedlb  to  thb  Sound  Box. 
The  most  important  work  in  making  talking  machines. 


powerful  that  it  will  play  the  piano  or 
lead  the  band  for  you  for  twenty  minutes 
at  a  time,  before  it  is  necessary  to  wind 
it  as  we  do  the  clock. 

The  Sound  Box 

Now  we  come  to  one  of  the  wonderful 
parts  of  the  machine  —  the  part  which 
transmits  the  sound  from  the  record  to 
the  horn.  It  can  be  held  in  the  palm 
of  the  hand,  and  some  of  its  pieces  can 
scarcely  be  seen  without  a  magnifying 
glass,  yet  it  requires  greater  skill  to 
create  each  piece  and  to  fit  the  parts  to- 
gether in  the  right  way  than  does  the 
construction  of  any  other  portion  of  the 
machine.  What  you  probably  notice  first 
is  a  piece  of  mica  from  India,  a  little 
over  an  inch  in  diameter.  The  company 
buys  about  thirty  tons  of  this  mineral 
every  year,  so  much  is  rejected  in  get- 
ting sheets  of  the  proper  quality.    Expert 
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sorters  go  over  the  pile,  and  pick  out  a 
piece  here  and  there  until  they  have 
found  what  they  want.  Then  the  pile 
which  has  been  picked  out  is  culled  over 
again  and  again,  split  into  thinner  sheets, 
measured  with  tiny  gauges,  looked 
through,  felt  with  the  fingers,  and  more 
and  more  constantly  thrown  out. 


steel  socket,  the  sound-box  "arm."  Thus 
a  miniature  telephone  line  is  built  be- 
tween the  horn  and  the  record.  Two 
more  pieces  complete  the  sound  box — the 
record  needle,  and  the  sound-box  holder 
which  joins  it  to  the  elbow  of  the  horn. 
The  record  needle  fits  into  the  same  steel 
socket  that  holds  the  other  needle,  but 


FIRST  STEP  IN  RECORD  MAKING.  — ROLLING  THE  COMPOUND  INTO  A  MAT. 


Mica  is  to  the  talking  machine  what 
the  diaphragm  is  to  the  mouthpiece  of 
the  telephone.  It  sends  the  sound  waves 
to  the  horn  by  its  vibration,  and  on  this 
vibratory  quality  much  depends.  It  is  so 
strong  that  some  of  the  little  discs  are 
actually  only  about  one  five-thousandth 
of  an  inch  in  thickness,  yet  they  last  for 
years.  So  sensitive  is  the  disc  that  if  you 
merely  lay  a  finger  tip  on  one  while  the 
machine  is  playing,  you  can  feel  it  quiver 
and  throb  as  if  filled  with  life.  It  must 
be  carefully  protected,  and  accordingly  is 
clamped  into  a  metal  ring  composed  of 
two  halves,  each  of  which  is  lined  with 
rubber  gaskets  to  hold  its  edges  firmly. 

Deft  and  light  fingers  are  needed  in 
finishing  the  "sound  boxes" ;  but  besides 
the  mica  disc  and  its  frame,  there  are 
other  pieces  of  mechanism  in  them  just 
as  necessary.  For  instance,  a  sliver  of 
steel  must  be  fastened  to  the  center  of 
the  disc  by  a  drop  of  shellac — a  sort  of 
needle  curved  at  the  upper  end  so  as  to 
touch  the  mica.    The  lower  end  sets  in  a 


projects  downward  instead  of  upward,  its 
point  resting  on  the  record.  It  looks  like 
a  small  sewing  machine  needle  without 
any  eye,  and  is  held  in  place  by  a  simple 
thumbscrew  in  the  same  way,  so  that  it 
can  be  taken  out  and  replaced  in  a  few 
seconds. 

The  notes  from  the  record  pass  from 


Placimo  Mat  upom  Matuz  that  Comtaims  Charactbss 
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Pressing  the  Mat  by  Hydraulic  Power. 


the  record  needle  to  the  sound  needle  in 
the  form  of  vibrations  or  waves.  Every 
one  is  transmitted  to  the  mica,  which 
broadens  them  out  or  magnifies  them, 
and  sends  them  on  into  the  horn.  Then 
they  expand  as  the  bell  of  the  horn  opens 
out,  until  they  reach  the  ear.  The  music 
is  thus  telephoned,  one  might  say,  by  the 
sound  box,  from  the  record  to  the  horn. 

The  Record 

But  perhaps  the  most  curious  part  of 
it  all  is  that  round,  black  plate  which 
looks  like  gutta-percha.     It   seems   like 


magic,  yet  when  the  clockwork  motor  is 
started  and  it  whirls  round  and  round  the 
needle  point,  you  hear  the  full,  rich  tones. 
Lift  the  needle  from  it  a  fraction  of  an 
inch,  and  the  sound  ceases  instantly. 

In  one  of  the  rooms  of  the  factory  are 
piles  of  what  appear  to  be  powdered  dirt 
and  barrels  of  shellac,  from  which  the 
records  are  made.  A  workman  scoops 
up  a  lot  of  one  kind  of  powder,  dumps 
it  into  a  bin  with  some  of  the  other  kinds, 
mixing  it  together  until  it  becomes  a 
dirty  yellow  mass.  On  one  side  of  the 
room  stands  a  row  of  ponderous  ma- 
chines, each  containing  two  rolls.  Each 
roll  is  hollowed  out  to  allow  a  steam  pipe 
to  be  placed  in  it,  so  that  it  can  be  heated. 
Pouring  the  yellowish  powder  between 
the  rolls,  the  workman  adds  the  shellac, 
which  quickly  melts  in  the  heat,  and 
mixes  with  the  powder,  forming  a  kind 
of  dough.  This  adheres  to  the  revolving 
rolls  in  folds,  which  become  thicker  and 
thicker.    After  a  few  minutes  of  this  sort 


The  Record  as  it  Loors  after  Bbimo  Pressed. 


A  Glimpse  in  the  Record  Library.  Showing  Lectuees, 

Songs,  and  Instrumental  Music  Ready 

FOR  Shipment. 


of  work,  a  batch  is  "done"  and  ready  to 
be  rolled  out.  The  material  is  lifted  from 
the  mixer  in  folds  like  cotton  batting. 
It  has  been  made  into  a  sort  of  fabric, 
held  together  by  the  melted  shellac. 
While  it  is  still  hot  from  the  press,  the 
workman  feeds  it  into  another  machine 
with  two  smaller  rolls,  which  are  closer 
together.  When  these  revolve,  a  double- 
bladed  knife  also  revolves,  and,  as  the 
mat  is  pressed  out  upon  the  long  table, 
cuts  it  into  sections  a  foot  or  so  in  length. 
This  is  the  form  in  which  it  goes  to  the 
record  maker.  Digitized  by  V^iJiJ^lC 
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Now  we  come  to  one  of  the  most  in- 
teresting departments.  Rows  of  men 
stand  in  front  of  steel  slabs  almost  too 
hot  for  you  to  touch*  with  your  finger. 


Thk  Finishbd  Rscord. 

A  workman,  taking  up  a  square  or  mat 
of  the  record  composition,  places  it  upon 
the  steel  mould ;  then,  picking  up  a  round 
sheet  of  what  appears  to  be  silver  or 
steel,  puts  a  lettered  label  over  the  pin 
in  its  center  and  presses  it  into  the  mould 
over  the  mat.  Grasping  the  mould  with 
both  hands — for  it  is  quite  heavy — he 
shoves  it  into  the  hydraulic  press  back 
of  him,  and,  pulling  a  little  handle,  re- 
leases a  weight  of  no  less  than  loo  tons, 
which  presses  upon  the  mat.  When  the 
mat  is  taken  out,  it  looks  like  hard  rub- 
ber and  has  indelibly  moulded  upon  it  the 
lines  of  the  song,  story,  or  music  trans- 
ferred from  the  metal  disc  which  is  the 
matrix.  If  the  disc  or  the  record  is  care- 
fully examined  with  a  powerful  magnify- 
ing glass,  the  lines,  which  are  cut  into  its 
face,  apparently  in  circles  gradually  nar- 
rowing as  they  approach  the  center,  will 
be  found  to  be  more  or  less  serrated — 
each  composed  of  a  series  of  tiny  angles 
and  curves  of  irregular  size.    These  for- 


mations are  faithful  reproductions  of  the 
sound  waves,  the  broader  and  deeper 
ones  corresponding  to  the  louder  tones, 
the  smaller  ones  to  the  staccato  notes,  etc. 
Although  the  lines  run  round  and  round, 
they  never  cross.  They  form  a  coil  like 
a  watch  spring.  When  the  record  needle 
reads  the  music  or  begins  to  tell  the  story 
of  the  comedian,  it  starts  on  the  very 
edge  of  the  record,  going  into  every  one 
of  the  curves  and  angles  until  it  reaches 
the  center.  There  it  has  to  stop  as  this 
is  the  end  of  the  composition. 

Over  25,000  records  are  often  made  in 
a  day  at  the  factory  mentioned,  but  all 
are  finished  in  this  building.  In  all,  there 
are  forty  presses,  although  some  exert  a 
weight  of  but  sixty  tons,  for  the  records 
are  made  in  different  sizes,  some  as  large 
as  14  inches  in  diameter.  It  is  surprising 
how  light  the  record  discs  are,  but  they 
are  tough  as  well  as  light.  You  might 
stand  two  or  three  of  them  on  edge,  put 
a  board  on  them,  and  sit  on  the  board, 
without  breaking  them.  Consequently 
they  can  easily  be  packed  and  sent  to  any 
part  of  the  world. 

Upon  the  top  floor  of  one  of  the  build- 
ings is  a  musical  library,  which  is  per- 
haps the  greatest  of  its  kind  in  the  world, 
for  here  are  boxes  containing  over 
1,000,000  records,  yet  so  carefully  classi- 
fied and  indexed  that  the  librarian  can 
pick  out  the  "Sextet  from  Florodora,"  or 


Last  Step  in  Making  thb  Talking  Machine. 

Testing  the  motion  of  the  turntable  by  the  ear,  to  see  if  it 

runs  noiselessly  and  smoothly. 


a  rag-time  melody,  and  have  it  packed 
and  on  its  way  to  the  one  who  wants  it, 
within  fifteen  mii^^^g^^^t^^Jt^^^^m 
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is  received.  For  the  talking  machine, 
Tamagno  has  rendered  scenes  from 
"Othello/'  "II  Trovatore,"  and  "Guill- 
aume  Tell."  Caruso  is  heard  in  "Aida," 
in  "Cavalleria  Rusticana,"  and  in  "Tos- 
ca,"  the  musical  version  of  Sardou's  fa- 
mous drama.  One  listens  to  Calve  in 
"Carmen,"  and  the  romanza  of  Santuzza 
in  "Cavalleria  Rusticana."  The  deep 
tones  of  Plangon's  basso  are  wonderfully 
brought  out  in  "Faust"  and  "Le  Cid." 
Scotti,  Suzanne  Adams,  Delmas,  Giral- 


doni,  De  Lucia,  Ackte,  Zelie  de  Lussan, 
and  Campanari  are  other  singers,  known 
the  world  over,  whose  voices  have  been 
preserved  in  the  renditions  that  have 
given  them  their  fame.  The  master  touch 
of  Kubelik  is  repeated  on  the  violin,  and 
one  laughs  at  the  wit  of  the  leading 
mirth-makers  of  their  time.  Truly,  m^ny 
of  the  records  will  be  treasures  to  be  pre- 
served; and,  thanks  to  the  machine, 
they  can  be  heard  long  after  the  singers 
themselves  have  uttered  their  last  note. 
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Great  American  Technical  Schools 

Purdue   University,   Lafayette,   Indiana 


By  FRITZ  B.  ERNST.  B.  S. 

Instructor  in  Car  and  Locomotive  Design 


URDUE  UNIVERSITY  is  the 
State  Institute  of  Technology  of 
Indiana.  It  was  organized  under 
Act  of  Congress  of  July  2,  1862, 
which  act  apportioned  public  lands 
to  the  various  States  for  the  mainte- 
nance of  colleges  for  instruction  prin- 
cipally in  lines  relating  to  agriculture 
and  the  mechanical  arts. 

The  name  Purdue  University  was 
given  the  institution  by  the  State  Legis- 
lature in  1869,  in  consideration  of  a  sub- 
stantial gift  of  funds  and  land  by  John 
Purdue ;  and  in  the  same  year,  Tippe- 
canoe County  was  chosen  as  the  per- 
manent site — where  the  institution  now 


stands,  just  without  the  corporation 
limits  of  the  city  of  Lafayette.  This 
city  is  a  place  of  about  30,000  inhabitants. 


Eliza  Fowlbr  Hall.  i 

Containing  AuditorigyaV^jVJiJ^lv! 
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situated  120  miles  southeast  of  Chicago 
and  65  miles  north  of  Indianapolis,  and 
has  the  transportation  facilities  of  one 
electric  and  four  steam  railways.  The 
institution,  while  bearing  the  name  of 
Purdue,  is  exclusively  under  State  con- 
trol, with  government  aid,  as  provided 


while  a  small  tuition  fee  is  charged  those 
from  without  the  State. 

Special  Schools  of  Engineering 

The  University  embraces  six  special 
schools,  as  follows:  Mechanical  En- 
gineering, Electrical  Engineering,  Civil 


WINTHROP  ELLSWORTH  STONE.  PH.  D. 
President,  Purdue  University. 


in  various  Acts  of  Congress  for  the  main- 
tenance of  the  institution. 

It  is  the  purpose  of  the  school — which 
is  coeducational  in  its  scope — to  afford 
to  young  men  and  young  women  an  op- 
portunity of  securing  a  general  education 
in  mathematics,  science,  literature,  and 
art,  with  such  specialized  practical  train- 
ing in  the  shop  and  laboratory  as  will 
fit  them  to  engage  in  the  practical  in- 
dustries. Being  a  State  institution,  in- 
struction is  free  to  students  of  Indiana, 


Engineering,  Agriculture,  Science,  and 
Pharmacy — these  schools  all  leading  to 
the  degree  of  Bachelor  of  Science.  In 
the  first  five  schools  mentioned,  with  few 
exceptions,  there  is  included  the  same 
instruction  in  general  science,  mathe- 
matics, language,  literature,  history,  po- 
litical science,  and  industrial  drawing.  In 
addition  to  these  branches,  each  school 
includes  in  the  four  years  its  special  shop, 
field,  and  laboratory  practice  in  the  Ijne 
in  which  the  student  is  specializing. 
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Mechanical  Engineering  Course 

In  the  course  in  Mechanical  Engineer- 
ing, as  in  the  other  engineering  courses, 
the  first  two  years  are  given  over  largely 
to  general  studies,  the  textbooks  being 
principally  those  in  pure  mathematics, 
languages,  literature,  etc.,  and'  the  shop 
training  consists  of  work  in  the  wood 
room,  tlie  foundry,  and  the  machine  and 


option  between  Car  Design  and  Steam 
Engine  Design  during  the  first  semester, 
and  between  General  Engineering  Design 
and  Locomotive  Design  during  the  second 
semester.  As  illustrative  of  the  work  in 
design — the  class  in  Car  Design,  for  ex- 
ample, is  divided  into  groups  of  from  two 
to  four  students,  each  group  choosing 
some  type  of  car  to  be  built  complete 
from  the  rails  up.     Methods  of  design 


•SCHENECTADY  NO.  2."  LOCOMOTIVE  LABORATORY,  PURDUE  UNIVERSITY. 


forge  shops.  With  this  training  as  a 
basis,  the  Junior  and  Senior  years  are 
devoted  to  the  study  of  such  applied 
branches  as  Mechanics,  Hydraulics, 
Thermodynamics,  Stresses,  etc.,  while 
the  practical  work  consists  of  full  time 
in  the  drafting  room  and  the  laboratories. 
During  the  Junior  year,  the  entire  time 
in  the  drafting  room  is  taken  up  with  Ma- 
chine Design,  in  which  the  student  designs 
those  machines  wherein  are  embodied 
the  greatest  variety  of  problems  that  he 
is  likely  to  encounter  in  practical  work. 
In  the  Senior  year,  the  student  is  allowed 
to  specialize  in  his  design  work  by  an 


arc  first  given  in  the  class-room,  after 
which  the  work  is  proportioned  among 
the  members  of  the  different  groups, 
each  man  working  out  in  detail  his  part. 
The  truck  is  finished  before  the  body  of 
the  car  is  taken  up ;  and  when  all  of  its  ' 
parts  have  been  designed,  each  member 
of  the  group  is  required  to  make  an  as- 
sembled view,  so  that  he  gains  a  knowl- 
edge of  those  parts  which  were  designed 
in  detail  by  other  members  of  the  party. 
In  the  same  way,  the  car  bodies  are  taken 
up ;  and  at  the  end,  complete  assembled 
views  of  the  individual  cars  are  ^raade 
by  every  member  o?'^l^^!^^^"^S^^ 
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ENGINEERING  BUILDING. 

Occupied  by  Departments  of  Civil  and  Mechaoical  EnKineering,    Built  of  brick  and  stone. 

Frootase,  388  feet.    DeKb.  284  feet 


ELECTRICAL  BUILDING.  i 

Devoted  to  tbe  Department  of  Electrical  Engineering.  Digitized  by  V^jOOS^lC 
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LOCATION  PARTY.  CIVIL  ENGINEERING. 


Meanwhile,  in  the  Steam  Engineering 
Laboratory,  the  student  is  conducting  ex- 
periments on  various  types  of  engines, 
turbines,  pumps,  etc. ;  and  in  the  Loco- 
motive Laboratory,  similar  work  is  in 
progress  on  **Schenectady  No.  2."  as 


The  Locomotive  Laboratory 

Probably  the  best  known  feature  of  the 
mechanical  equipment  of  Purdue  is  the 
locomotive  testing  plant  designed  by  W. 
F.  M.  Goss,  Dean  of  the  Schools  of  En- 
gineering.   The  plant  includes  an  Ameri- 


DRAFTING  ROOM.  SENIOR  DESIGN. 


the  locomotive  testing  plant  is  named. 
Likewise,  in  the  Laboratory  for  Testing 
Materials,  the  strength  of  different  ma- 
terials in  tension,  compression,  torsion, 
impact,  etc.,  is  being  investigated. 


can-type  locomotive  weighing  107,000 
pounds,  known  as  "Schenectady  No.  2,'' 
mounted  on  supporting  wheels  carried 
by  shafts,  the  latter  running  in  fixed 
bearings  and  turBf^^^v^^t{K,tihftjg¥(«" 
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TRIANGULATING  ACROSS  WABASH  RIVER. 


of  the  engines.  On  these  shafts  are  also 
provided  brakes  with  a  capacity  sufficient 
to  absorb  the  maximum  power  of  the 
engine,  a  traction  dynamometer  indicat- 
ing the  tractive  effort.  Thus  mounted, 
the  action  of  the  engine  can  be  studied 
and  its  performance  tested  while  it  is 
run  at  any  desired  speed  and  under  any 
load,  the  conditions  being  similar  to 
those  on  the  road. 

Besides  the  above-mentioned  equip- 
ment, excellent  opportunity  is  afforded 
for  testing  and  experimental  work  on  ap- 
paratus deposited  with  the  University  by 
the  Master  Car-Builders'  Association, 
including  a  brake-shoe  testing  machine, 
on  which  all  of  the  brake-shoe  experi- 
ments of  the  Association  are  conducted : 
an  air-brake  testing  rack,  consisting  of 
a  rack  on  which  is  mounted  a  complete 
air-brake  equipment  for  a  train  of  loo 
freight  cars ;  and  a  drop-testing  machine 
for  testing  couplers,  draft  riggings,  car 
axles,  rails,  etc. 

For  further  reference  work  in  Rail- 
way Engineering  lines,  there  have  been 
deposited  in  the  Locomotive  Museum  one 
English  and  two  American  locomotives, 
together  with  a  wooden  model  of  an  his- 
torical engine,  and  a  varied  equipment 
of  car  bolsters,  boxes,  couplers,  trucks, 
etc. 

It  is  purposed  in  the  Course  in  Me- 
chanical Engineering  to  prepare  the  stu- 
dent for  the  active  engineering  field  in 
mechanical  lines.  Accordingly  the  stu- 
dents, upon  graduation,  are  found  in  the 
railway  service,  shops,  and  manufactur- 
ing and  power  plants,  and  with  steam 


and  gas  engine  companies,  heating  and 
ventilating  concerns,  and  others  engaged 
in  individual  manufacturing  enterprises. 
The  thesis  work  of  students  in  this 
department  consists  in  the  design  of  en- 
gines, power  and  heating  plants,  and  rail- 
way cars  and  equipment;  tests  of  vari- 
ous steam  and  gas  engines  and  municipal 
plants;  determination  of  the  strength  of 
various  materials ;  together  with  a  large 
amount  of  experimental  work  on 
"Schenectady  No.  2." 


Summer  Woifiigyilzsdi^W^^^^^ 
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PART  OF  DYNAMO  ROOM. 

A  Corner  in  one  of  the  Large  Laboratories  of  the  Department  of  Electrical  Engineering. 

Located  in  the  Electrical  Building. 


STEAM  ENGINEERING  LABORATORY. 


Located  in  the  Engineering  Building.  Department  of  Mechanical  ^QeWS^M^jsC^OOQ  IC 
Shomng  a  small  portion  of  Purdue's  magnificent  equipment.'  O 
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Electrical  Engineering  Course 

The  School  of  Electrical  Engineering 
occupies  a  three-story  structure  of 
dressed  stone  and  brick,  located  about 
the  center  of  the  campus. 

In  the  Department  of  Electrical  En- 
gineering there  are  at  present  some  404 
students  enrolled. 

The  course  in  Electrical  Engineering  is 
designed  to  give  the  student  the  theo- 
retical and  practical  training  which  will 


held  by  the  graduates  of  the  Department 
of  Civil  Engineering,  are  evidence  of  the 
thoroughly  practical  and  efficient  course 
administered  by  this  department. 

The  theoretical  training  in  the  course 
embodies  the  broad  general  principles 
necessary  to  the  successful  professional 
career;  and  the  applications  are  drawn 
from  the  best  current  engineering  prac- 
tice, with  a  view  to  giving  the  student  the 
widest  possible  familiarity  with  the  actual 


TESTING  DIRECT-CURRENT  MOTORS. 
Students  at  Work  in  one  of  the  Nameroas  Laboratories  in  the  Electrical  Building. 


enable  him  to  find  employment  in  any 
branch  of  the  Electrical  industry.  Gradu- 
ates of  the  department  may  now  be  found 
in  the  employment  of  lighting  and  power 
companies,  interurban  and  street  rail- 
ways, the  engineering  and  construction 
departments  of  electrical  manufactories, 
as  managers  and  superintendents  of  mu- 
nicipal and  isolated  lighting  plants,  in- 
structors in  technical  institutions,  and  in 
various  departments  of  the  telephone  en- 
gineering field. 

In  connection  with  thesis  work,  consid- 
erable original  research  is  conducted,  and 
much  important  information  has  been  ob- 
tained through  the  medium  of  such  work 
on  the  part  of  students  and  instructors. 
Civil  Engineering  Course 

The  varied  and  responsible  positions 


conditions   to   be   expected    in   his    own 
future  practice. 

The  School  of  Civil  Engineering  was 
inaugurated  at  Purdue  University  about 
1886,  the  first  graduating  class  dating 
from  the  academic  year  1887-88.  The 
enrollment  fluctuated  more  or  less,  gradu- 
ally increasing  until  it  reached  87  in 
.  1898-99,  after  which  there  was  a  marked 
increase  in  the  rate  of  growth.  In  March, 
1904,  the  enrollment  of  Civil  Engineering 
students  was  306 — an  increase  of  250 
per  cent  in  the  five-year  period  since 
1898-99.  At  the  present  time,  the  num- 
ber of  students  in  the  Purdue  School  of 
Civil  Engineering  is  within  six  of  that  at 
Cornell  University,  where  the  enrollment 
in  this  course  is  greater  than  at  any 
other  American  tecly^affg|^^s|ie9Jou^iC 
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Within  recent  years,  the  Civil  Engi- 
neering course  at  Purdue  has  been  ex- 
tended considerably  in  various  directions 
— notably  in  railway  lines — in  which 
most  important  work  has  been  accom- 
plished. 

The  curriculum  includes  such  culture 
subjects  as  English  Literature,  German, 
History,  etc.  in  the  first  two  years,  and 
Economics  in  the  Senior  year.  In  ad- 
dition to  the  course  of  Mathematics 
studied  in  the  first  three  years,  the  sci- 
ences given  include  Physics  in  the  Sopho- 
more year,  Chemistry  in  the  Junior  year, 
and  Geology  in  the  Senior  year. 
Throughout  the  course  an  eflfort  is  made 
to  train  the  student  to  proficiency  in  the 
routine  work  of  his  specialty;  accuracy 
and  self-reliance  are  constantly  encour- 
aged. Evidence  of  this  training  is  well 
shown  by  the  experience  of  many  of  the 
under-class  students  during  their  vaca- 
tion employment  in  actual  engineering 
work.  In  one  of  the  accompanying  illus- 
trations is  shown  a  party  of  Sophomore 
students  generaled  by  a  Junior  during  the 
summer  of  1903,  engaged  on  a  complete 
topographical  and  general  survey  of  a 
tract  of  some  2,000  acres  for  the  State 
Board  of  Forestry  for  Indiana. 

Field  Work 

The  class  work  is  arranged  to  pre- 
sent the  theoretical  aspects  of  the  various 
subjects  in  a  complete  and  vigorous  way, 
and  at  the  same  time  the  field  work  and 
class  exercises  are  based,  as  far  as  possi- 
ble, upon  actual  engineering  problems. 
For  example,  within  the  last  two  years, 
the  Sophomore  class  work  has  included 


the  surveys  for  the  location,  grading, bal- 
lasting, etc.,  of  a  four-mile  electric  rail- 
way line  from  the  City  of  Lafayette  to 
the  State  Soldiers'  Home;  the  location 
and  construction  of  a  macadam  park 
driveway  and  electric  railway  roadbed 
from  the  Wabash  river  road  up  to  the 
Soldiers' Home  (costing "  $15,000) ;  the 
survey  and  establishment  of  a  large 
cemetery,  etc.  The  class  in  Railway 
Location  and  Construction  has  recently 
been  engaged  in  making  location  sur- 
veys and  estimates  for  a  six-mile 
through-freight  cut-oflf  line  for  the  Lake 
Erie  &  Western  and  the  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  Railways, 
with  a  view  to  eliminating  a  pusher 
grade  at  Lafayette. 

The  equipment  available  for  field  work 
includes  all  makes  and  types  of  instru- 
ments in  general  use. 

Buildings  and  Grounds 

The  University  is  laid  out  on  gently 
rolling  ground,  there  being  some  40  acres 
in  the  campus  proper,  and  180  acres  in 
the  campus  and  farm  combined.  The 
location  is  unusually  healthful,  the 
campus  being  on  high,  open  ground  just 
back  of  the  steep  hills  bordering  the  Wa- 
bash river,  and  1 14  feet  above  the  latter. 

To  the  late  President  James  H.  Smart, 
much  credit  is  due  for  untiring  efforts 
in  behalf  of  Purdue ;  and  to  him,  to  his 
able  successor.  Dr.  W.  E.  Stone,  the 
present  head  of  Purdue,  and  to  Dean  W. 
F.  M.  Goss,  is  largely  due  the  marked 
growth  which  the  University  has  experi- 
enced in  late  years,  the  enrollment  last 
year   numbering   1,433. 
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Greatest  Stone  Arch  in  America 

An  Engineering  Feat  of  Unique  Historical  Interest 


By  GUY  ELLIOTT  MITCHELL 

Secretary.  National  Irrigation  Association 


HE  LIVED  in  a  little  cabin,  alone 
and  grim.  He  hunted,  he 
fished.  He  spoke  to  but  few, 
and  none  knew  his  name,  till  he 
came  to  be  spoken  of  as  "Cabin  John."  So 
say  some  old  characters  in  Washington 
who  have  lived  to  see  the  city  grow  from 
a  straggling  town  of  dirty  streets,  pud- 
dles and  ponds,  and  stagnant  canals,  to 
an  imperial  city  of  magnificent  residences 
and  broad,  perfectly  paved  streets,  and 
who  remember  the  construction  of  the 
famous  Cabin  John  bridge  over  forty 
years  ago. 

The  question  of  a  city  water  supply 
for  the  national  capital  early  presented 
itself  to  the  government  engineers. 
Washington  itself  is  at  tide  water;  and 
since  only  the  waters  of  the  Potomac 
were  available,  it  was  seen  to  be  neces- 
sary to  go  some  distance  above  the  city 
to  secure  an  unpolluted  supply.  Such 
an  opportunity  was  found  some  miles  to 
the  westward  of  the  city,  and  the  work 
of  constructing  the  big  conduit  necessary 
began.  Then  came  the  problem  of  cross- 
ing a  great  gorge  some  i6o  feet  deep 
and  over  350  feet  wide,  at  the  bottom 
of  which  flashed  in  the  sunlight  Cabin 
John  creek;  and  as  the  structure  pro- 
gressed, it  received  the  name  of  Cabin 
John  bridge. 

The  original  plans  contemplated  a 
bridge  of  six  arches,  each  of  60- foot  span. 
The  piers  were  to  be  seven  feet  thick. 
The  present  great  single-span  bridge  was 
the  suggestion  of  Alfred  L.  Rives  in 
1857,  ^^^^  employed  as  an  assistant  to 
Captain  Montgomery  Meigs  on  the  work 
of  the  National  Capitol  extension.  Short- 
ly afterward,  Engineer  Rives  was  ap- 
pointed construction  engineer  of  that  sec- 
tion of  the  conduit  work,  under  Captain 
Meigs.  The  site  of  the  old  fisherman's 
cabin   was   a   short   distance   from   and 


overlooking  the  sweeping  Potomac  river 
and  the  Chesapeake  and  Ohio  canal,  one 
of  the  first  large  results  of  General  Wash- 
ington's policy  of  internal  improvement 
through  national  appropriations.  In  or- 
der to  lessen  the  cost  of  transportation  of 
material  to  the  bridge  site,  a  crib  dam 
was  thrown  across  Cabin  John  creek  near 
its  intersection  with  the  canal,  thus  pro- 
viding sufficient  depth  of  water  to  allow 
the  canal  boats  to  bring  their  loads  of 
rock  and  other  building  material  up  the 
canal  and  into  the  creek,  to  the  position 
designed  for  the  bridge.  The  work  pro- 
gressed with  considerable  celerity.  Com- 
mencing in  1857,  it  was  suspended  in 
1 86 1,  resun\ed  the  following  year  under 
the  Interior  Department,  and  was  com- 
pleted in  1864. 

Ill-feeling  arose  between  Secretary  of 
War  Floyd  and  Captain  (later  General) 
Meigs,  owing  to  the  latter's  refusal  to 
appoint  a  man  on  the  work,  recom- 
mended by  Secretary  Floyd,  whom  Cap- 
tain Meigs  deemed  unfit  for  the  position. 
As  a  result  of  this,  Captain  Meigs  was 
superseded  by  Captain  (later  General) 
Benham  in  charge  of  the  work.  Captain 
Meigs,  however,  was  to  furnish  the  plans 
and  estimates  and  to  visit  the  work  in 
order  to  see  that  they  were  carried  out. 
Upon  the  appointment  of  the  objection- 
able person,  Captain  Meigs  informed  the 
Comptroller  of  the  Treasury  that  the  es- 
timates did  not  include  this  man's  salary. 
This  continued  obstinacy  drew  upon 
Meigs  the  further  wrath  of  Secretary 
Floyd,  and  he  was  ordered  to  the  Dry 
Tortugas,  being  succeeded  by  Lieutenant 
Charles  St.  Clair  Morton.  Before  leav- 
ing the  work  as  chief  engineer,  however, 
Captain  Meigs  had  caused  his  name  as 
such  to  be  cut  on  one  of  the  ring  stones 
of  the  bridge.  Early  in  1861,  Lieutenant 
Morton  caused  his  own  name  and  that  of 
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Captain  Benham  to  be  cut  on  other  ring 
stones,  as  the  bridge  engineers.  When 
Secretary  Floyd  resigned  in  1861,  Cap- 
tain Meigs  was  immediately  recalled  and 
again  placed  in  charge  of  the  work ;  and 
but  a  few  days  later,  two  of  the  ring 
stones  of  Cabin  John  bridge  had  blank 
panels  in  their  heads. 

It  has  frequently  been  stated  that  the 
name  of  Jefferson  Davis,  as  Secretary  of 
War,  was  chipped  out  of  a  panel  in  the 
bridge,  following  his  secession  and  eleva- 
tion to  the  Presidency  of  the  Confed- 
eracy, but  this  statement  has  been  denied. 
There  is  no  official  account  of  such  a  pro- 
ceeding; nevertheless  it  is  a  fact  that 
the  panel  which  originally  had  chiseled 
across  its  face  the  name  of  the  War  Sec- 
retary, is  to-day  a  blank  plane,  sunken 
a  little  below  the  surrounding  stone. 

It  is  the  proud  boast  of  most  Wash- 
ingtonians,  that  they  have  in  Cabin  John 
bridge,  with  its  imposing  220-foot  single 
span,  the  longest  stone  arch  in  the  world. 
This  boast  was  well  founded  at  the  time 
of  the  construction  of  the  bridge,  and 
endured  for  years ;  but  according  to  Le 
Genie  Civil  (October  4,  1903)  there  are 
two  longer  stone  arches  in  the  world, 


though  Cabin  John  stands  imperial  in 
the  United  States.  These  longer  arches 
are  the  Luxembourg  bridge,  built  in 
1 899- 1 903,  with  a  span  of  275  feet;  and 
the  Marbegno  bridge,  recently  completed 
over  the  River  Adda  in  Italy,  with  a 
span  of  236  feet.  There  was  a  bridge  at 
Trezzo,  over  the  same  river,  with  a 
longer  arch  than  the  Marbegno  bridge, 
but  this  was  destroyed.  So  that,  accord- 
ing to  Le  Genie  Civil,  Cabin  John  bridge 
now  ranks  third  among  the  world's 
longest  single-span  stone  bridges. 

The  arch  stones  in  Cabin  John  bridge 
are  four  feet  deep  at  the  crown,  and  six 
feet  at  the  impost.  The  curve  is  a  seg- 
ment of  no  degrees;  the  radius  of  the 
soffit  is  134.28  feet;  the  rise  is  57.26 
feet.  Since  the  completion  of  the  bridge, 
all  the  city  water  supply  for  Washington 
has  flowed  through  the  conduit  enclosed 
by  it. 

Were  old  Cabin  John  to  return  to 
earth,  he  would  scarce  recognize  the  site 
of  his  humble  cabin.  The  surrounding 
grounds  have  been  beautified:  electric 
cars  run  to  the  bridge ;  and  it  is  now  one 
of  the  chief  pleasure  resorts  of  Washing- 
ton, some  eight  miles  from  the  city. 
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'HERE  are  several  aspects  of  statesmanship,  which  our 
own  American  Ilepiiblic  w  ill  impress  upon  all  realiz- 
ing nationalities  in  all  time  to  come.  Our  enterprise 
of  self-government  was  conceived  under  the  operation 
of  the  ideas  of  liberty  and  law,  which  took  a  long  time  for 
formal  statement,  but  which  rose  at  last  into  a  song-like  proc- 
lamation of  Independence  and  Dependence: — the  Declaration  of 
Independence,  the  voice  of  liberty;  and  the  (Constitution  of  the 
United  States,  the  voice  of  dependence  upon  law.  No  statesman 
of  recent  times  has  more  completely  uttered  the  full  meaning 
of  the  gos|)el  of  human  progress  under  government,  and  hence 
the  true  relationship  of  liberty  and  law,  than  the  late  Senator 
from  Massachusetts — George  Frisbie  Hoar. 

Physically  his  race  is  run.  He  has  fulfilled  his  mission, 
leaving  only  a  living  principle  and  the  inspiration  of  his  per- 
sonal character,  his  kind  and  generous  nature,  and  his  untiring 
labors  for  our  nation's  welfare  and  progress. 

In  his  public  career  he  manifested  and  illustrated  in  large 
measure  the  capacity  of  our  public  institutions  to  inspire,  foster, 
and  develop  true  greatness  and  genuineness  of  character.  In 
his  early  career  as  a  legislator,  he  w^as  a  prophet  of  technical 
education;  and  he  stood  upon  these  foundation  principles  while 
he  pleaded  for  the  modern  school  of  technology  with  its  conse- 
quent issues  in  industrial  and  agricultural  education. 

Senator  Hoar  was  a  profound  and  receptive  student  of  his- 
tory. Having  in  his  veins  the  blood  of  Koger  Sherman  and  that 
of  other  ancestors  of  the  highest  intellectual  type,  he  had  prophetic 
power  because  he  had  intellectual  retrospect.  I  have  often  heard 
him  quote  George  P^liot  to  the  effect  that  "Our  finest  ho|)e  is 
finest  memory."  He  not  only  revered  tlie  achievements  of  the 
past,  but  he  interpreted  the  manner  of  their  coming  and  the 
spirit  in  which  they  were  generated.    Taking  up,  for  example,  the 
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theme  of  human  progress,  he  read  the  teachings  of  the  past  so 
accurately  that  he  became  a  champion  of  that  sort  of  education 
which  will  make  the  American  free  in  the  presence  of  great 
natural  forces  and  opportunities,  by  making  him  the  obedient 
servant  of  natural  laws.  He  savr  that  the  State  could  not  afford 
to  have  orators  and  journalists  prating  about  liberty  and  the 
greatness  of  America,  if  the  American  was  not  to  be  educated 
in  his  hands  as  well  as  in  his  head  and  in  his  heart.  lie  saw 
that  mere  skill  inherited  from  industrious  ancestors,  and  mere 
facilities  springing  from  a  happy  combination  of  facultiei,  would 
in  no  case  afford  a  permanent  foundation  for  the  successful 
Americanism  which  he  defended.  This  great  continent  appeared 
to  him  as  an  armory  of  tremendous  forces;  and  the  education 
which  gave  men  a  key  to  the  armory  and  a  knowledge  of  the 
use  of  these  forces,  was,  to  his  mind  a  matter  of  patriotic 
necessity. 

On  that  morning  which  we  shall  never  forget  at  Armour 
Institute  of  Technology,  when  President  Eliot  of  Harvard  Uni- 
versity and  Senator  Hoar  got  their  first  glimpse  into  certain 
phases  of  technical  education  in  the  Central  West,  and  especially 
into  the  results  of  our  Correspondence  Instruction,  the  Senator 
had  bought  an  old  copy  of  "Martial's  Epigrams."  His  talk  was 
redolent  of  the  fields  where  hum  the  bees  of  Theocritus.  He 
was  full  of  reminiscences  of  his  early  Harvard  days,  and  eloquent 
with  prophecy  as  to  the  future  of  American  culture.  We 
possess  in  the  Institute's  archives,  the  outline  of  his  memorable 
8j)eech  to  the  thousand  or  more  young  men  to  whom  he  was  in- 
troduced as  "the  legislative  father  of  technical  education  in 
America."  He  gave  us  a  swift  and  interesting  talk  on  the  early 
opposition  to,  and  the  rapid  growth  of,  technical  education. 
Rarely  have  we  heard  an  old  man  in  whose  thoughts  and  senti- 
ments there  bubbled' so  musically  the  springs  of  eternal  youth. 
It  reminded  one  of  Gladstone,  who  never  seemed  so  young  as 
when  under  the  spell  of  the  perennially  fresh  and  ageless  ideas 
of  life.  Senator  Hoar's  s[)eech  was  a  bugle  call  to  righteousness 
of  conduct,  which  the  technical  student  realizes  is  the  basis  of 
all  professional  honor  and  fame. 

In  his  death  the  nation  has  lost  one  of  its  ablest,  most  ardent, 
and  most  devoted  patriots  of  recent  years.  We  can  best  honor 
him  by  emulating  his  example  and  continuing  to  labor  for  those 
principles  which  he  represented  and  upheld. 
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Number  Nine— Refrigeration 


The  Ammonia  Compression  System 


WE  are  all  familiar  with  the  cool- 
ing of  various  substances  by 
placing  them  in  contact  with  a 
colder  body.  We  have  exam- 
ples of  this  in  the  family  ice-box  and  the 
ice-cream  freezer.  There  is  nothing  mys- 
terious about  this  process,  as  we  know 
that  the  ice  is  much  cooler  than  the  cream 
within  the  freezer,  or  the  food  within  the 
ice-box.  However,  to  many  people  it  is 
a  great  mystery  how  ice  is  made  and 
how  rooms  are  cooled  by  using  machin- 
ery every  part  of  which  is  at  normal  tem- 
perature before  the  wheels  begin  to  turn. 

A  Familitr  Process 

We  know  that  the  water  in  a  steam 
boiler  absorbs  heat  from  the  furnace 
until  the  water  reaches  212**  F.,  and  then 
the  heat  converts  the  water  into  steam. 
In  other  words,  while  boiling  or  vaporiz- 
ing, a  liquid  absorbs  heat.  This  is  the 
fundamental  principle  of  refrigeration, 
and  must  be  remembered.  In  the  steam 
boiler,  the  vaporization  takes  place  at  or 
above  212**  F.  By  choosing  a  liquid 
wliich  boils  at  a  much  lower  temperature 
than  water,  we  can  transform  our  steam 
boiler  into  a  refrigerating  apparatus. 
The  water  to  be  frozen  takes  the  place 
of  the  hot  gases  in  the  tubes,  and  the 
liquid  that  boils  at  a  low  temperature 
takes  the  place  of  the  water  in  the  boiler. 

(5/4) 


The  process  is  the  same  except  that  it  is 
carried  on  below  ordinary  temperatures. 

Refrigerating  Agents 

There  are  several  agents  used  in  me- 
chanical refrigeration;  but  ammonia  is 
by  far  the  most  common,  as  it  boils  at  a 
low  temperature  (—28°  F.),  is  not  too 
expensive,  and  can  readily  be  handled. 
Compressed  air  is  used  on  shipboard  and 
in  other  places  where  ammonia  fumes 
would  be  objectionable.  As  the  ammonia 
compression  system  is  the  most  common, 
let  us  consider  it  to  the  exclusion  of  the 
others. 

Ho^w  Cold  is  Produced 

We  know  that  when  a  liquid  boils,  or 
vaporizes,  it  absorbs  heat.  Therefore,  to 
cool  or  freeze  water  we  need  only  place 
it  in  contact  with  a  liquid  which  boils  at 
a  low  temperature — such  as  ammonia. 
The  first  sketch  upon  the  blackboard  rep- 
resents a  vessel,  partially  filled  with  liquid 
ammonia,  placed  in  a  tank  of  water.  As 
the  ammonia  boils  at  ordinary  tempera- 
ture, it  will  readily  vaporize,  because  of 
the  heat  in  the  water,  and  in  doing  so  will 
reduce  the  temperature  of  the  water. 
This  is  a  primitive  method  of  mechanical 
refrigeration,  and  is,  of  course,  very 
wasteful  of  the  refrigerating  agent. 
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In  the  second  sketch,  the  liquid  am- 
monia in  the  vertical  tank  is  allowed  to 
expand  into  the  coils  of  pipe  which  are 
immersed  in  the  tank  of  water.  This 
increases  the  efficiency,  because  more  of 
the  ammonia  abstracts  heat  from  the 
water.  If  ammonia  were  inexpensive, 
this  apparatus  would  be  sufficient  for  me- 
chanical refrigeration. 

The  Three  Operations 

To  make  mechanical  refrigeration  com- 
mercially successful,  it  is  necessary  to 
recover  the  ammonia  after  it  has  vapor- 
ized and  absorbed  heat  from  the  sub- 
stance to  be  cooled,  and  to  transform  it 
again  to  a  liquid.  The  modern  compres-* 
sion  plant  comprises  three  fundamental 
operations — usually  called  Vaporization, 
Compression,  and  Condensation. 

Let  us  assume  the  ammonia  receiver 
to  be  partially  filled  with  liquid  ammonia. 
This  ammonia  is  allowed  to  pass  to  the 
coils  in  the  brine  tank,  the  flow  being 
regulated  by  the  expansion  valve.  As 
the  ammonia  passes  through  the  expan- 
sion valve  and  the  coils,  it  boils  or  vapor- 


izes, and  absorbs  heat  from  the  surround- 
ing solution.  It  then  passes  to  the  cylin- 
der of  the  ammonia  compressor,  ^yhich  is 
simply  a  specially  constructed  gas  pump. 
In  this  cylinder  the  ammonia  is  com- 
pressed to  a  high  pressure,  and  is  still 
a  gas,  but  very  dense  owing  to  the  pres- 
sure. From  the  compressor  cylinder 
it  enters  the  pipes  of  the  con- 
denser, in  which  it  is  cooled  by  water 
which  flows  over  the  pipes.  The  cooling 
of  this  dense  gas  liquefies  it.  It  then  re- 
enters the  ammonia  receiver,  and  is 
ready  to  follow  through  the  various  op- 
erations again.  This,  in  brief,  is  the  ac- 
tion of  the  refrigerating  plant.  Of  neces- 
sity, some  auxiliaries  are  added — as  an 
oil  trap  between  the  compressor  and  the 
condenser. 

This  system  is  what  is  called  the  indi- 
rect system,  because  the  brine  (a  solu- 
tion of  salt  and  water)  is  cooled  to  a 
very  low  temperature,  and  then  circulated 
through  the  rooms  to  be  cooled.  In  the 
direct  system  the  vaporizing  coils  are 
placed  directly  in  the  rocps^t^^^(|^ed, 
no  brine  being  used.  ^ 
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C  Tlic  shallow  head  soon  gets  sore. 


C  Time  knows  nothmg  of  a  reverse  lever. 


C  A  little  elbow  grease  is  worth  a  lot  of  oily 
phrases. 


C  No  amount  of  polish  can  make  a  pearl  out 
of  a  pebble. 


€L  A  man's  last  will  and  testament  is  a  dead 
give-away. 


C  Tt  takes  a  noisy  preacher  to  keep  a  small 
boy  awake  in  church. 


C  A  man  always  feels  most  liberal  when  he 
has   forgotten  to  bring  his  cash. 


€L  An  Irishman  says  the  easiest  way  to  take  a 
cork  out  of  a  bottle  is  to  push  it  in. 


€L  We  are  judged  not  by  the  poetry  we  ap- 
plaud, but  by  the  plain  prose  we  apply. 


C  The  man  who  is  always  hoping  for  the 
best  may  never  reach  it.  but  he  has  a  happy 
time  whistling  on  the  way. 

(5W) 


C  Love  usually  tries  to  hide  its  noblest  deeds. 


C.  The   man   who   is   willing   to   face   failure 
finds  success. 


C  Living  in  the  past  only  puts  the  headlight 
on  the  rear  platform. 


C  Openings    sometimes    come    to    men    and 
oysters  when  least  expected. 


C  Nothing  would  please  the  small  boy  more 
than  the  privilege  of  assuming  the  role  of 
father  to  the  man  occasionally. 


THe  Lrate  Senator  Hoar 

A  PURE,  ethereal  flame  that  in  an  age 
of  opportunism,  scandal-breeding, 
and  graft  kept  its  radiance  unsullied  to 
the  last — such  was  the  life  that  has  just 
gone  out.  In  his  independent  worship 
of  principles  rather  than  men,  George 
Frisbie  Hoar,  was  neither  Republican 
nor  Democrat ;  he  was  American.  Em- 
bodying throughout  his  entire  career 
those  unconquered  ideals  that  are  the 
glory  of  any  Commonwealth,  he  showed 
forth  what  was  good  in  all  parties,  while 
partaking  of  the  evil  of  none.  In  this 
respect  he  loomed  large,  in  remarkable 
and  refreshing  contrast  to  the  ubiquitous 
pygmy  of  the  present-day  political  arena. 
To  a  degree  unparalleled  among  the 
public  men  of  the  later  generation,  the 
country  at  large  saw  and  respected  in  him 
that  "righteousness"  that  "exalteth  a  na- 
tion." In  the  usual  sense  of  the  term,  he 
was  not  a  "politician;"  and  in  the  spon- 
taneous tribute  to  his  worth,  which  for 
nearly  forty  years  gave  him  an  uninter- 
rupted share  in  the  public  counsels,  he 
singularly  emphasized  the  cynical  falsity 
•of  Speaker  Reed's  definition  of  a  states- 
man as  "a  successful  politician  who  is 
dead."  Senator  Hoar  never  created  a 
machine  or  stooped  to  the  methods  of  the 
"boss."  He  never  sought  to  harmonize 
personal  desires  with  conscience,  or  to 
accommodate  party  expediency  to  incon- 
venient duty.  The  fact  that  at  the  close 
of  a  public  career  of  unusual  length  his 
chief  worldly  accumulation  ^as  a  ma^ 
nificent  private  library ,'¥s  a^  sufficient  re- 
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buke  to  the  all  too  common  preaching 
that  the  chief  end  of  a  politician  is  to 
consider  "what  there  is  in  it." 

Though  he  left  great  impress  on  con- 
structive legislation,  he  was  not  strictly 
one  of  the  men  who  "do  things."  In 
the  mechanism  of  political  administra- 
tion, his  function  was  that  of  a  balance 
wheel,  not  a  driver.  He  was  the  great 
conservative  of  his  party.  The  Consti- 
tution, the  laws,  the  fundamental  ideals 
of  American  liberty,  were  to  him  as 
sacred  as  the  eternal  principles  of  justice ; 
and  he  never  appeared  to  better  advan- 
tage than  when  leading,  under  the  banner 
of  the  Constitution,  a  forlorn  hope 
against  the  onslaughts  of  what  he  re- 
garded as  a  headlong  Chauvinism  that 
mistook  its  own  impatient  spirit  of  ag- 
grandizement for  love  of  country. 
Though  almost  fanatical  in  party  fealty, 
and  eventually  losing  in  consequence 
somewhat  of  personal  influence  and 
power,  he  was  a  conspicuous  and  inspir- 
ing example  of  a  man  who  served  his 
country  rather  than  himself. 


Sea-Level  or  LrOcR 
Canal-WKicH? 

CHALL  the  Panama  Canal  be  a  sea- 
^  level  or  a  lock  canal?  This  is  a 
new  question  that  has  presented 
itself  just  as  the  construction  of 
the  great  ditch  is  about  to  begin.  Here- 
tofore a  lock  canal  has  been  regarded  as 
the  most  practicable  means  of  uniting  the 
eastern  and  western  seas.  But  George 
Eberlee,  an  American  engineer,  has  made 
discoveries  in  four  months  which  the 
French  failed  to  make  in  fifteen  years. 
According  to  Chief  Engineer  John  F. 
Wallace,  Eberlee  has  learned  that  it  is 
possible  to  change  the  course  of  the 
Chagres  river,  making  it  flow  into  the 
Pacific  instead  of  into  the  Atlantic,  which 
diversion  would  entirely  overcome  the 
obstacle  to  a  sea-level  canal.  Engineer 
Wallace,  in  a  recent  Chicago  speech,  de- 
clared that  the  diversion  of  the  Chagres 
and  the  construction  of  a  sea-level  canal 
are  now  not  only  possible,  but  easily 
practicable.     The  cost  of  the  diversion, 


according  to  his  estimate,  would  be  about 
$16,000,000,  which  is  $20,000,000  less 
than  the  estimated  cost  of  lockage  works 
under  the  plan  of  carrying  ships  over  a 
summit  85  feet  above  sea-level.  The  cost 
of  the  sea-level  canal,  including  that  of 
diverting  the  Chagres  river  to  the  Pa- 
cific, would  not  exceed  $250,000,000. 
This  is  but  $50,000,000  more  than  the 
estimated  cost  of  a  lock  canal. 

Mr.  Wallace  and  the  commission  in 
charge  of  the  work  are  said  now  strongly 
to  favor  the  sea-level  canal,  and  will  ask 
Congress  to  authorize  the  additional  ex- 
penditure necessary  to  its  construction. 

Before  any  such  quick  judgment  is 
acted  on,  however,  American  engineers 
and  Congress  should  carefully  weigh  the 
conditions.  May  it  not  be  that  the 
French  also  noticed  the  Chagres  river 
and  the  possibility  of  diverting  its  flow? 
Others  of  the  world's  finest  engineers 
surveyed  the  ground  along  the  Panama 
canal.  May  it  not  be  that  in  considering 
the  possibility  of  diverting  the  Chagres, 
these  European  engineers  found  other 
difficulties  that  overweighed  the  apparent 
advantages?  In  the  case  of  a  sea-level 
canal,  the  eflfects  of  tides,  ocean  storms, 
and  flood  waters  would  introduce  new 
conditions  which  would  not  aflfect  a  lock- 
system  waterway,  and  which  should  be 
thoroughly  investigated.  This  investiga- 
tion can  go  on  without  delaying  the  work, 
for  much  of  the  labor  will  be  identical 
whichever  plan  is  decided  on.  The  sea- 
level  canal  scheme  has  the  more  attractive 
appearance,  but  appearances  are  often  de- 
ceptive. 
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TKe  BlocR  Signal 
System 

ISASTROUS  RAILROAD 
WRECKS  of  almost  daily  occur- 
rence in  the  United  States,  demonstrate 
the  necessity  of  equipping  all  railroads 
with  the  block  system  of  signaling.  This 
system  makes  wrecks  by  collision  prac- 
tically impossible,  which  fact  is  known 
to  nearly  all  railroad  officials;  but  they 
also  know  that  it  is  generally  cheaper  to 
pay  damages  forDi^iegJigy^aUsy^ies  to 
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body  and  limb,  than  it  is  to  install  the 
new  safety  equipment  and  maintain  the 
requisite  force  of  operators.  Out  of 
200,000  miles  of  railroads  in  the  United 
States,  but  26,000  miles  are  equipped 
with  the  block  system. 

The  Interstate  Commerce  Commission, 
in  a  late  report,  says: 

"Either  from  ineradicable  mental  infirmities 
in  men  of  the  most  competent  class,  or  from 
the  employment  of  men  more  or  less  incompe- 
tent, collisions  due  to  blunders  and  forgetful- 
ness — usually  of  two  or  more  men  simultane- 
ously— follow  one  another  in  endless  and  rapid 
succession." 

The  truth  of  this  statement  cannot  be 
denied  by  any  railroad  man.  The  block 
signal  system  cannot  forget,  and  its  work 
is  infallible  with  proper  operators.  It 
maintains  a  fixed  minimum  interval  of 
space  between  two  railroad  trains  travel- 
ing in  the  same  direction  on  the  same 
track.  The  railroad  is  divided  into  sec- 
tions varying  from  one  mile  to  five  miles 
in  length  and  called  "blocks."  At  the 
entrance  of  the  blocks,  stands  a  post  from 
20  to  30  feet  high,  with  a  wooden  or  iron 
arm  at  the  top.  This  is  a  semaphore 
signal,  in  whose  vocabulary  there  are  but 
two  words,  "Stop''  and  "Proceed." 

In  the  telegraph  block  system  the  sem- 
aphores are  controlled  by  operatives  in 
towers,  which  are  connected  by  tele- 
graph. The  generally  prevailing  normal 
condition  of  the  semaphore  arm  is  hori- 
zontal, which  means  "Stop."  A  train 
approaching  a  block  cannot  enter  it  until 
the  tower  man  has  lowered  the  arm  to 
the  side  of  the  post,  which  position  means 
** Proceed."  The  clear  signal,  however, 
is  not  given  until  the  man  at  the  next 
block  has  notified  the  preceding  tower 
man  that  the  block  is  clear.  After  a  train 
has  passed  into  a  block,  the  semaphore 
is  put  to  the  "stop"  position,  where  it 
remains  until  changed  by  the  tower  man 
so  as  to  admit  another  train  into  his 
block. 

The  Interstate  Commerce  Commission 
has  submitted  to  Congress  a  bill  com- 
pelling the  railroads  to  introduce  the 
block  system.  It  is  not  oppressive  in  its 
requirements.  It  gives  the  roads  two 
years  in  which  to  install  the  system  on 
one-fourth  of  their  lines,  and  does  not 
call  for  the  completion  of  the  work  be- 
fore 1909.    The  bill  should  be  passed.  It 


would  save  hundreds  of  lives  yearly,  and 
would  wipe  out  the  stigmatic  reputation 
America  now  possesses  in  some  quarters 
of  the  world,  of  placing  an  insignificant 
value  on  the  lives  of  her  citizens. 


France's   Liberal  Atito 
Laws 

pRANCE  encourages  automobiling  in 
^  contradistinction  to  the  American 
disposition  to  derogate  its  advantages. 
It  is  the  liberal  laws  and  the  leniency 
in  their  enforcement  which  are  respon- 
sible for  the  great  popularity  cross-coun- 
try touring  has  attained  in  that  country 
and  which  have  placed  France  ahead  of 
all  other  countries  in  the  manufacture  of 
automobiles  and  the  promotion  of  motor- 
ing. France  has  thereby  become  the 
world's  central  market  for  motor  vehicles 
of  all  kinds,  and  the  popularity  of  the 
French  machines  is  growing  daily.  Thus 
a  great  new  source  of  revenue  has  been 
added  to  the  European  republic.  French 
manufacturers  do  not  have  to  contend 
with  malicious  laws,  an  unfriendly  press, 
and  resultant  prejudicial  public  senti- 
ment, which  have  so  hampered  American 
progress  in  the  new  industry. 

The  law  of  1899,  which  governs  auto- 
mobiling in  France,  deals  with  the  design 
of  the  car  and  the  motor  apparatus,  re- 
quiring that  it  be  substantially  built  and 
capable  of  making  the^speed  claimed  for 
the  machine.  Subsections  of  the  law  pro- 
vide for  the  registration  of  owners,  and 
for  certificates  of  competency  for  those 
who  desire  to  operate  the  machines.  One 
subsection  deals  with  the  question  of 
speed,  and  provides  that  "automobile 
races  may  not  take  place  on  the  public 
roads  without  a  speed  permit  delivered 
by  each  of  the  prefects  of  the  depart- 
ments interested."  These  permits  are 
always  obtainable  upon  request. 

Hon.  John  Scott  Montagu,  in  writing 
of  the  French  automobile  laws  for  the 
North  American  Reznezu,  says: 

"With  reference  to  the  administration  of  the 
French  automobile  laws,  it  may  be  said  they 
are  usually  leniently  administered,  and  the 
police  as  a  rule  exercise  great  common  sense 
in  the  application  of  the  regulations.  It  ^s^ 
rarely   that   a   touring  B^tid^  ii^t^aridlrlO^     '^ 
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unless  reckless  driving  is  indulged  in,  through, 
or  near  towns.  In  the  open  country,  police 
traps  are  never  set;  and  it  is  small  wonder, 
therefore  that  people  are  beginning  to  tour  in 
France  in  increasing  numbers  every  year,  in 
consequence  of  the  liberal  treatment  they  ob- 
tain from  the  French  public  and  authorities." 

The  result  of  these  laws  has  been  the 
exhibition  of  rural  and  urban  France  to 
thousands  of  tourists  from  all  countries, 
and  the  exportation  of  thousands  of  au- 
tomobiles to  every  civilized  land. 

American  legislative  bodies  should 
take  a  broader  view  of  the  automobile, 
and  assist  in  its  development,  instead  of 
discouraging  it.  They  should  recognize 
the  inevitable  future  of  the  automobile, 
which  seems  destined  to  supplant  horse 
traffic  on  all  the  boulevards  and  select 
thoroughfares  of  our  large  cities,  and 
probably  in  time  on  all  the  principal  busi- 
ness streets.  It  is,  we  believe,  a  false 
idea  of  political  popularity  to  cater  to 
the  blind  and  ignorant  prejudice  that  at 
present  exists  against  the  motor  vehicle 
in  America. 


ILast  Big  World's  Fair 

TV/HEN  the  lights  of  the  St.  Louis 
^  World's  Fair  go  out,  they  will  prob- 
ably obscure  from  view  the  last  big  expo- 
sition for  many  a  year  to  come.  At  least, 
the  prospects  are  that  none  now  living 
will  ever  have  a  chance  to  see  another  of 
such  mammoth  proportions.  Repeatedly 
these  colossal  shows  have  been  tried,  and 
each  time  they  have  proved  unsuccess- 
ful financially  and  otherwise.  World's 
fairs  have  been  growing  larger  ever  since 
the  Centennial  in  Philadelphia,  until  now 
they  have  reached  abnormal  proportions, 
too  colossal  for  beauty,  convenience,  en- 
tertainment, or  profit.  Every  one  of  the 
world's  big  shows  of  modern  times  has 
proved  a  financial  failure.  The  money 
loss  of  the  St.  Louis  Exposition  will  be 
appalling. 

In  ground  area,  number  of  exhibits, 
and  general  magnitude,  this  has  been  the 
most  stupendous  exhibition  that  the  world 
has  ever  seen  or  probably  will  ever  see 
again.  Writers,  exhibitors,  and  visitors 
all  agree  that  it  is  too  large.  No  person 
could  see  it  satisfactorily  without  four 


months  of  time  to  devote  exclusively  and 
laboriously  to  the  task.  It  covers  too 
much  ground,  the  buildings  are  too  scat- 
tering, and  there  are  too  many  exhibits 
unworthy  the  space.  Had  the  money 
expended  in  making  the  show  of  gigantic 
size  been  devoted  to  keeping  the  grounds 
in  better  condition,  and  to  making  many 
of  the  exhibits  more  attractive,  the  expo- 
sition would  have  been  more  beautiful 
and  more  profitable. 

No  person  who  has  viewed  the  great 
city  of  temporary  buildings,  gorgeously 
trimmed  with  their  myriads  of  lights,  can 
desist  from  reflecting  over  the  enormous 
waste  of  money,  time,  and  energy.  A 
dream  city,  in  truth,  viewed  as  a  vision 
that  no  visitor  probably  would  ever  see 
again — ^vanishing  as  suddenly  as  it  was 
bom  after  its  life  of  less  than  a  year. 
'Think  of  the  uselessness  of  it  all !"  the 
philosopher  said. 

At  the  Philadelphia  Centennial  Exposi- 
tion the  grounds  measured  236  acres,  and 
this  was  considered  of  monstrous  size; 
at  Chicago  there  were  658  acres ;  at  Paris, 
336  acres ;  at  Buffalo,  300  acres.  At  St. 
Louis  there  are  1,200  acres.  In  a  single 
building  at  the  St.  Louis  Exposition,  a 
person  can  walk  nine  miles  in  the  aisles. 
The  city  standing  on  the  exposition 
grounds  numbers  1,576  buildings,  the 
largest  of  which — ^the  Agricultural  Build- 
ing— covers  more  than  21  acres. 

The  next  world's  fair  probably  will  be 
smaller  than  any  built  since  the  Philadel- 
phia Centennial.  It  will  contain  only  the 
greatest  things  the  exhibitors  may  have 
to  display.  The  buildings,  at  least  some 
of  them,  may  be  permanent,  so  that  they 
can  serve  another  purpose  when  the  ex- 
position is  over.  The  grounds  will  be 
well-paved,  perfectly  free  from  mud  ;  and 
the  whole  exposition  will  have  a  trim, 
finished  appearance  unknown  to  the  pres- 
ent style  of  world's  fair.  The  visitor 
who  goes  to  see  this  will  not  feel  lost  in 
a  maze  of  exhibitions  and  a  million  kinds 
of  attractions.  He  can  systematically 
view  the  show,  know  when  he  has  fin- 
ished, and  have  a  comprehensive  impres- 
sion of  what  he  has  witnessed  when 
through.  The  city  that  gives  this  kind  of 
international  entertainment  will  realize 
a  gain  and  not  weep  over  a  loss,  as  is  sure 
to  result  in  the  case^g  Jbl^^oglc 


A  Triumph  in  Metallurgy 

The  Simplex  Process  of  Separating  Refractory  Zinc  Ores 


By  FLORENCE  KING 


TO  SEPARATE  REFRACTORY 
ZINC  ORES  has  long  been  a 
puzzling  problem  to  miners. 
Nature  has  placed  the  ores  in 
the  ground  in  such  a  complex  state  that 
only  a  small  percentage  has  heretofore 
been  recoverable.  It  is  not  generally 
understood  that  seventy-five  per  cent  of 
the  gross  product  of  the  gold-silver-lead 
mine  is  of  no  value  for  the  reason  that  it 
has  been  impossible  to  separate  cheaply 
the  zinc,  lead,  and  iron  pyrites ;  and  the 
presence  of  these  ores  has  made  the 
smelter  charges  so  high  as  to  be  pro- 
hibitive. 

Mr.  Eric  Hedburg,  a  mining  engineer 
of  Joplin,  Mo.,  has  solved  this  problem 
by  a  recent  invention,  which  he  has  pat- 
ented. By  this  invention  he  is  able  to 
separate  the  elements  of  all  refractory 
ores  which  it  has  been  the  custom  to 
throw  upon  the  dumps  as  worthless,  and 


impossible  of  separation  by  any  mechan- 
ical or  hydraulic  method. 

The  process  invented  by  Mr.  Hedburg 
is  continuous  in  its  operation;  and  out 
of  what  has  heretofore  been  considered 
waste  material,  he  produces  commercial 
zinc,  the  waste  iron  being  converted  into 
red  mineral  pigment,  and  the  sulphur 
into  sulphuric  acid,  all  of  which  find  a 
ready  market. 

The  accompanying  diagrams  show 
plan  and  sectional  views  of  the  Hedburg 
*' Simplex''  system  of  separating  ores  and 
utilizing  the  by-products.  As  the  ore  is 
received  at  the  plant,  it  is  piled  upon 
a  cast-iron  floor  under  which  the  roaster 
gases  circulate,  where  it  remains  until 
the  concentrates  are  thoroughly  dried. 
It  is  then  elevated  to  a  pair  of  revolving 
screens.  All  fine  material  passes  through 
these  screens  and  into  hoppers  located 
below,  the  coarse  ore  passing  from  the 


SIDE  ELEVATION  OF  SIMPLEX  SEPARATING  PLANT. 


to  utilize  all  the  by-products  therefrom  in 
a  commercially  profitable  way. 

This  process  being  electro-mechanical, 
it  is  possible  to  separate  minerals  having 
the  same  specific  gravity,  but  which  are 
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screens  to  a  set  of  24-inch  high-speed 
crushing  rolls,  and  back  to  elevator  and 
screens  the  second  time.  The  material 
is  thus  crushed  to  a  size  of  1-3^  cO  1-8  of 
an  inch,  for  the  purpose  of  releasing  the 
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intractable  minerals  and  putting  them  in 
a  condition  to  yield  more  readily  to  the 
subsequent  treatment. 

All  the  ore  from  the  hoppers  below  the 
screens  is  conveyed  by  two  screw  con- 
veyors to  the  roasters  in  a  continuous 
stream.    The  latter  comprise  two  White- 


of  8  to  12  amperes  at  no  volts.  These 
separators  attract  the  magnetized  iron, 
and  separate  the  same  from  the  zinc. 
Any  zinc-iron  not  sufficiently  crushed  to 
separate  easily,  is  attracted  by  the  same 
machine,  separated,  and  sent  to  a  pair 
of  high-speed  crushing  rolls,  where  it  is 
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PLAN  OF  FIRST  FLOOR.  SIMPLEX  SEPARATING  PLANT. 


Howell  cylinder  roasters,  which  revolve 
very  slowly  upon  friction  wheels  placed 
beneath  them.  As  the  ore  is  passing 
through  the  roasters,  it  meets  the  flame 
from  the  fire-boxes,  through  which  the 
ore  is  continually  showered.  This  oxi- 
dizes the  iron,  and  volatilizes  the  sulphur, 
without  affecting  the  zinc.  The  ore,  on 
its  passage  out  of  the  roasters  after  all 
the  sulphur  is  released,  is  passed  through 
a  gas  chamber  in  connection  with  the 
roasters,  where  the  iron  becomes  highly 
magnetized.  The  hot  ore  then  passes 
into  a  water- jacketed  screw  conveyor 
placed  below  the  roasters.  In  this  it  is 
cooled,  and  is  conveyed  to  the  elevator 
in  the  separator  department,  which  takes 
the  ore  up  to  the  third  story,  where  it  is 
discharged  into  a  hopper,  whence  it 
passes  onto  two  compound  electro-mag- 
netic separators  charged  with  electricity 


rc-crushed  and  then  elevated  to  the 
screens  and  passed  over  the  machines  the 
second  time  for  final  separation.  All  the 
iron  thus  separated  goes  into  a  hopper 
located  on  the  second  floor,  whence  it  is 
drawn  into  steel  cars  and  trammed  to  the 
pigment  plant  for  manufacturing  -paint. 

All  the  freed  zinc  ore  passes  by  the 
magnets,  falls  into  a  conveyor,  and  is 
sent  to  the  ore  bin  for  storage,  from 
which  it  is  drawn  and  sent  to  the  smelt- 
ers. 

The  sulphuric  gas  expelled  from  the 
ore  in  roasting,  passes  into  the  gas  and 
dust  settling  chamber  under  the  ore 
dryer  floor,  which  is  divided  into  four 
flues;  these  flues  are  connected  in  pairs 
for  the  purpose  of  cooling  the  gas  by  sub- 
jecting the  same  to  extensive  rubbing 
surfaces  wherein  it  parts  with  contamin- 
ated coal  dust,  ashes,  i^(|y^ia:fei^b^ 
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Longitudinal  Side  Elevation  of  Elevator  and 
Roaster. 


dust.  From  this  chamber  the  gas  is 
drawn  by  a  suction  fan,  and  is  forced  to 
the  sulphuric  acid  plant  by  first  passing 
through  the  muffle  furnace  to  be  re- 
heated. It  is  then  sent  through  a  bed  of 
coke  up  the  first  tower,  thirty  feet  in 
height,  where  it  meets  a  spray  of  nitrated 
water  showered  from  a  tank  above.  The 
condensed  acid  descends  from  the  tower, 
and  runs  to  the  first  cast-iron  kettle 
located  in  the  muffle  furnace,  where  it  is 
boiled  down  and  concentrated.    The  re- 


maining gas,  passing  up  the  first  tower, 
descends  to  the  muffle  to  be  reheated,  and 
is  then  sent  up  a  second  tower  under  the 
same  conditions;  it  then  passes  down, 
is  reheated,  and  passes  up  the  third  tower, 
whence  it  is  allowed  to  escape  into  the 
open  air.  The  second  and  third  kettles 
receive  the  acid  from  the  last  towers.  All 
three  kettles  are  connected  together  by 
pipes  placed  outside  the  muffle  wall.  They 
are  provided  with  faucets  near  the  bot- 
tom for  the  discharge  of  the  sulphurous 
anhydride,  which  is  stored  in  lead-lined 
air-tight  vats,  awaiting  shipment  to  mar- 
ket. 

The  iron,  freed  from  the  sulphur  and 
the  zinc,  is  mixed  with  a  portion  of 
nitrate  of  soda,  and  slowly  roasted  in  a 
reverberatory  roasting  furnace.  It  is 
then  allowed  to  cool,  ground  in  water, 
and  hydrated  in  four  right-angular  vats 
for  twenty-four  hours,  after  which  it  is 
removed,  allowed  to  dry,  and  placed  in 
barrels,  being  then  ready  for  market  as 
pigment. 


Lines  on  Lines 


pURVED  is  the  line  of  Beauty, 
^     Straight  is  the  line  of  Duty ; 
Walk  by  the  last,  and  thou  wilt  see 
The  other  ever  follow  thee. 
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Noon   Hour  Talks 


The  Virtue  of  Self-Esteem 


AN  OLD  SCOTCH  WEAVER 
used  to  pray  that  he  might  have  a 
good  opinion  of  himself;  and 
while,  on  first  thought,  such  a 
prayer  seems  to  savor  of  conceit,  a  man 
cannot  expect  to  win  the  good  opinion 
of  others  if  he  does  not  think  well  of  him- 
self. 


General  Wolf 

When  General  Wolf  was  appointed  to 
the  command  of  the  British  troops  about 
to  embark  for  Canada,  he  drew  his  sword, 
and,  flourishing  it  around  his  head,  spoke 
of  the  great  things  he  would  do.  The 
Prime  Minister,  who  was  present,  im- 
agining that  this  was  mere  egotistical 
boasting,  exclaimed:  "My  God,  that  I 
should  have  trusted  the  fate  of  the  coun- 
try and  of  the  Administration  to  such 
hands!"  But  Wolf  was  not  boasting; 
he  simply  had  a  good  opinion  of  himself; 
and  on  the  Heights  of  Abraham  he 
showed  Pitt  that  he  could  "make  good." 


an  air  of  perpetual  apology  for  the  un- 
pardonable sin  of  being  in  the  world. 
Always  show  a  good  front. 


Great  Men  Usually  Egotists 

Wordsworth  never  doubted  the  im- 
mortality of  his  poetry.  Kepler,  the 
famous  German  astronomer,  had  a  justi- 
fiable conceit  in  himself.  When  the  pub- 
lic neglected  his  book,  he  wrote :  "I  may 
well  wait  a  century  for  a  reader,  since 
God  has  waited  six  thousand  years  for  an 
observer  like  myself."  It  is  usually  wis- 
dom to  claim  a  little  too  much  rather 
than  too  little,  for  the  average  man  is  able 
to  accomplish  more  than  he  realizes, 
when  it  is  imperative.  If  men  had  never 
achieved  more  than  they  really  thought 
they  could,  the  progress  of  civilization 
would  have  been  delayed  several  cen- 
turies. You  can  never  tell  what  you  can 
do  until  you  try.  There  is  a  good  deal  of 
bluff  in  the  game  of  life,  and  it  is  well 
that  there  is. 


Every  Man  His  O-wn  Appraiser. 

Every  person  places  his  own  price 
upon  himself.  In  this  busy,  bustling 
world  of  ours,  if  you  keep  your  light  hid 
under  a  bushel,  and  do  not  make  your 
ability  known,  no  person  is  to  blame  but 
yourself  if  the  tide  of  business  affairs 
passes  you  by.  The  world  takes  a  man 
at  his  own  estimate,  and  has  little  or  no 
use  for  any  worker  who  goes  about  with 


The  Meek  Shall  Inherit  the  Earth 

The  Bible  says  so ;  and,  because  of  this 
statement,  hundreds  of  people  imagine 
that  a  man  must  never  get  angry,  never 
take  a  decided  stand,  never  wake  things 
up  with  his  protests,  but  always  turn  the 
left  cheek  when  he  is  slapped  on  the 
right. 

Some  time  ago  an  Irishman  was  struck 

by  a   fellow   workman,   and,   amid   the 

jeers  of  his  mates,  he  turned  the  other 
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side  of  his  face  to  his  enemy  and  received 
another  blow;  but  the  jeers  turned  to 
astonishment  when  the  Irishman  ex- 
claimed **Now,  my  boy,  you  have  fulfilled 
the  law,"  and  immediately  proceeded  to 
thrash  his  tormentor  thoroughly.  It  is 
doubtful  if  Patrick's  interpretation  of 
this  passage  of  scripture  would  coincide 
with  our  modem  exegesis;  but  it  had 
a  more  lasting  effect  than  the  majority 
of  sermons. 


Who  arc  the  Meek? 

The  meek  are  not  those  who  are  never 
angry,  who  do  not  take  their  own  part, 
who  seem  afraid  to  stand  up  for  their 
rights.  The  meek  are  the  individuals 
who  show  anger  only  when  they  ought  to 
show  it,  who  make  an  issue  when  an 
issue  should  be  made.  Meekness  is  not 
revenge,  irritability,  morbid  sensitiveness, 
but  self-defense  and  a  quiet  maintenance 
of  rights. 


An  Ancient  Philosopher's  Advice 

"Help  thyself  and  God  will  help  thee," 
said  one  of  the  old  philosophers.    On  first 


thought,  this  sounds  very  irreverent ;  but 
the  sentence  simply  expresses  the  idea  of 
self-reliance.  God  is  not  going  to  per- 
form miracles  for  the  individual  profit 
of  any  particular  person.  The  average 
man  has  been  placed  in  this  world  with 
all  the  bodily  and  mental  powers  requi- 
site to  master  the  conditions  necessary  to 
provide  him  with  a  satisfactory  living. 
The  outcome  lies  in  the  man's  own  hands. 
If  he  educates  himself  to  respect  his  own 
ability,  to  place  a  good  price  on  his  brain 
and  hand,  to  be  self-reliant,  and  is  not 
afraid  to  stand  up  straight  and  play  his 
part^  there  is  no  question  about  the  cer- 
tainty of  making  a  place  for  himself.  The 
world  wants  such  people.  On  the  other 
hand,  if  he  neglects  to  develop  these 
qualities,  he  is  certain  to  pay  dearly  for 
the  neglect  at  some  future  time. 


A  Brutal  Theory  of  Philosophy 

This  may  seem  such,  and  perhaps  it 
is;  nevertheless,  it  is  the  common  phil- 
osophy of  our  age,  the  idea  that  is  prac- 
ticed all  around  you.  Take  a  hint  from 
the  experience  of  many  successful  men. 
Show  a  good  front,  even  if  it  means  an 
effort. 


The  noblest  men  that  live  on  earth 
Are  men  whose  hands  are  brown  with  toil, 

Who,  backed  by  no  ancestral  graves, 
Hew  down  the  woods  and  till  the  soil, 

And  win  thereby  a  prouder  name 

Than  follows  king's  or  warrior's  fame. 
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The  Wagner  Theater  at  Baireuth 

Center  of  the  Musical  World 


THE  FAMOUS  WAGNER  THE- 
^  ATER  at  Baireuth,  the  Mecca  of  the 
musical  world,  is  a  center  of  at- 
traction for  music  lovers  of  all  nations, 
who  flock  there  to  attend  the  fes- 
tival performances  of  the  Wagner  operas, 
which  have  made  the  little  town  in  Ba- 


performance  of  "The  Ring,"  at  a  loss  of 
about  $37,000.  This  performance  was 
conducted  by  Dr.  Hans  Richter,  who  still 
wields  the  baton. 

Frau  Wagner  has  devoted  her  widow- 
hood to  the  praise  of  Wagner.  She  has 
been   reared   on   music,    for   she   is   the 


WAGNER  THEATER,  BAIREUTH,  BAVARIA 

The  Mecca  of  the  devotees  of  Music.    Founded  through  liherality  of  Ludwig  11-,  the  Mad  King,  solely  for 
festival  productions  of  Wagner's  operas. 


varia  famous.  The  theater  was  con- 
structed in  1872-76,  through  the  liberal- 
ity of  Wagner's  patron,  Ludwig  II.,  the 
mad  king  of  Bavaria,  solely  for  the  pur- 
pose of  producing  the  Wagner  operas. 
The  auditorium  seats  1,750  persons,  and 
every  seat  costs  a  sovereign,  or  about 
$4.86.  The  theater  was  opened  in  the 
summer  of  1876,  with  the  first  complete 


daughter  of  a  great  pianist,  has  been  the 
wife  of  two  composers,  and  the  mother  of 
a  third.  Her  father  was  the  famous  Liszt, 
who  was  a  Hungarian.  She  was  first 
married  to  Hans  von  Bulow,  and  sec- 
ondly to  Wagner.  Her  son,  Sigfried 
Wagner,  was  born  in  1869.  She  lives  at 
Baireuth  in  the  Villa  Wahnfried,  and 
takes  the  keenest  interest  in  the  festival. 
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Life  Stories  of  Successful  Men 

Herbert  H.  Vreeland 


By  HENRY  M.  HYDE 

Author  of  '  The  Buccaneers" 


N  1867  a  little  Doy  of  ten  years  was 
driving  a  grocer's  delivery  cart  in 
Jersey  City;  three  years  later  the 
same  boy  was  working  with  an  ice- 
cutting  gang  on  the  Hudson  river 
above  New  York ;  at  eighteen  years 
he  was  shoveling  gravel  on  a  Long  Island 
railroad  night-construction  train ;  at  thir- 
ty-six he  was  president  of  the  Metropoli- 
tan Street  Railway  Company  of  New 
York,  directing  the  handling  of  600,000,- 
000  passengers  yearly — more  than  are 
carried  on  all  the  steam  railroads  in  the 
United  States. 

Between  the  two  extremes  of  this 
career,  lies  one  of  the  most  inspiring 
stories  that  a  young  man  can  read.  It  is 
especially  inspiring  because  it  makes  so 
clear  the  essentials  of  any  large  success. 
And  the  first  of  these  is  hard  work.  Be- 
ginning before  many  boys  are  out  of  the 
nursery,  Herbert  H.  Vreeland  was  hard 
at  work  for  twenty-six  years  before  he 
became  president  of  the  Metropolitan. 
Once,  when  laid  off  as  a  railroad  switch- 
man, he  sought  and  accepted  a  job  at 
sweeping  and  dusting  out  unused  passen- 
ger cars.  There  was  no  such  thing  as 
false  pride  about  this  future  general  man- 
ager and  president. 

All  through  his  story  the  qualities 
which  insured  his  success  stand  out 
prominently.  At  the  age  of  twenty  he 
was  made  brakeiiian  on  an  early  morning 
train  to  Hempstead.  Already  he  was  ^^ 
tall  young  fellow,  standing  a  trifle  ov^' 
six  feet  in  height,  and  weighing  more 
than  200  pounds.  He  carried  himself 
well,  too ;  and  one  morning  an  old  pas- 
senger who  had  seen  a  deal  of  the  world 
took  occay oiigiy;  poke  a  little  fun  at  the 
niafL 


new  brakei 
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**I  suppose  you  think  your  fortune  is 
made  now,  Vreeland,''  laughed  the  gray- 
beard.  "Let  me  tell  you  how  it  will  work 
out.  You'll  be  promoted  by  and  by  to  be 
a  conductor  at  $100  a  month,  and  there 
you'll  stick  until  you  are  discharged." 

"Don't  you  believe  it,"  replied  Vree- 
land, almost  angrily.  "I'll  never  be  satis- 
fied to  remain  a  conductor.  I'm  going  to 
be  president  of  this  road  some  day." 

So  all  up  and  down  the  little  road  the 
other  "boys"  got  to  calling  him  "Presi- 
dent" Vreeland.  It  was  a  great  joke 
then.  But  the  joke  has  long  since  lost 
all  its  point.  The  incident,  however,  still 
holds  a  mighty  moral.  The  young  brake- 
man  had  ambition.  Without  ambition  no 
man  can  travel  far. 

Here  is  another  mile  post  in  the  prog- 
ress of  Vreeland:  His  first  regular  job 
on  a  railroad  was  that  of  a  switchman  at 
a  temporary  switch  in  a  desolate  marsh 
near  the  station  of  Bushwick,  Long 
Island.  While  on  that  job,  Vreeland  had 
to  sleep  part  of  the  time  in  a  tent.  His 
switch  was  not  far  from  the  Bushwick 
station,  and,  when  off  duty,  he  spent  most 
of  his  time  there,  getting  acquainted  with 
the  men  in  charge  and  studying  their 
work.  Vreeland  was  so  anxious  to  learn 
the  technical  part  of  railroading  that  he 
volunteered  to  help  the  Bushwick  agent 
in  making  out  his  accounts.  Often  he 
worked  until  midnight  figuring  on  freight 
,  and  passenger  reports  and  getting  a 
thorough  understanding  of  that  branch 
of  the  business.  He  was  taking  what 
was  practically  a  correspondence  course 
under  circumstances  the  most  difficult 
possible.  His  thirst  for  accurate  and 
technical  knowledge  was  one  of  the  great 
factors  in  his  success. 
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While  a  switchman,  the  superintendent 
asked  the  young  man's  boss  if  he  could 
recommend  somebody  to  take  the  place 
of  a  brakeman  whose  carelessness  had 
caused  a  collision. 

"Fve  got  a  young  fellow  named  Vree- 
land  here,"  was  the  answer,  "who  will  do 
exactly  what  you  tell  him  to  do." 

Evidently  the  ambitious  youth  had  al- 
ready learned  the 
truth  of  the  old  adage 
— "He  who  would 
learn  to  command 
must  learn  to  obey." 

While  brakeman  he 
was  one  day  assigned 
to  serve  on  a  special 
train  which  was  tak- 
ing the  president  and 
directors  over  the 
road.  They  asked 
many  questions.  The 
tall,  well-set-up  young 
brakeman  smilingly 
answered  most  of 
them. 

Next  day  the  su- 
perintendent sent  for 
Vreeland. 

"Are  you  the  good- 
looking  young  brake- 
man  who  was  on  the 
president's  special 
yesterday  and  who 
shows  his  teeth  when 
he  smiles?"  asked  the 
superintendent. 

Smilingly  Vreeland 
answered  that  he  was 
certainly  the   brakeman   on   the  special. 

"The  president  wants  to  see  you  up- 
stairs," said  the  superintendent. 

Already  his  technical  knowledge, 
backed  up  by  his  ready  courtesy  and  his 
good  manners,  was  telling  in  his  favor. 
The  president  had  him  relieved  from  his 
regular  duty  5ind  gave  him  personal 
charge  of  a  somewhat  difficult  arrange- 
ment. Vreeland  carried  it  through  suc- 
cessfully, and  spent  the  next  few  months 
acting  as  a  personal  emissary  for  the 
president,  in  which  capacity  he  learned 
self-reliance  and  acquired  the  ability  to 
take  responsibility  on  his  own  shoulders. 

Then  the  Long  Island  road  changed 
hands,  and  Vreeland  was  "let  out."  That 


HERBERT  H. 


was  a  hard  blow,  but  he  showed  another 
quality  necessary  to  success  by  not  letting 
it  discourage  him.  He  quickly  got  a  job 
as  conductor  on  a  little  jerk- water  line 
called  the  New  York  &  Northern  Rail- 
road. There  he  worked  some  years,  the 
qualities  already  outlined  pushing  him 
forward  until  he  became  trainmaster  and 
practically  "ran  the  road." 

While  Vreeland 
was  in  this  position, 
the  New  York  & 
Northern  was  sold  to 
a  syndicate  at  the 
head  of  which  was 
the  late  William  C. 
Whitney.  But  this 
time  the  change  in 
ownership  brought 
Vreeland  to  his  own. 
Mr.  Whitney,  Daniel 
S.  Lamont,  and  the 
other  new  owners 
took  a  trip  of  inspec- 
tion over  the  lines  of 
their  new  purchase. 
Trainmaster  Vreeland 
was  in  charge  of  the 
train.  Whitney  asked 
a  great  many  ques- 
tions not  only  about 
the  physical  condition 
of  the  road,  but  also 
about  its  freight  and 
passenger  traffic. 
Vreeland's  self-ac- 
quired knowledge  of 
railroad  engineering 
VREELAND.  and  construction  was 

so  great,  and  he  was  so  well  acquainted 
with  the  statistics  of  traffic  on  the  line, 
that  he  was  able  to  give  Mr.  Whitney 
just  the  information  he  was  after.  The 
result  was  that  not  long  afterward  Vree- 
land was  made  general  manager  in  the 
place  of  the  older  official  who  was  not  a 
practical  railroad  man. 

Nor  did  the  effects  of  that  inspection 
trip  stop  there.  Some  months  later,  Gen- 
eral Manager  Vreeland  got  a  telegram 
from  Mr.  Whitney:  **Meet  me  at  Broad- 
way and  Seventh  avenue  office  at  2 
o'clock  to-day,"  it  said.  In  order  to  keep 
that  appointment,  it  was  necessary  for 
Vreeland  to  take  a  special  engine  and 
make  a  fast  trip.   ^g^idj(|^iV3ife^!^P- 
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ping  to  make  any  further  inquiries,  ap- 
preciating the  importance  of  promptness. 
When  he  got  to  Mr.  Whitney's  office,  the 
great  man  was  out  at  his  lunch.  Vree- 
land  sat  down  and  waited  for  half  an 
hour.  Then  he  got  up  and  spoke  to  Mr. 
Whitney's  secretary. 

"My  name  is  Vreeland,"  he  said.  "I 
had  an  appointment  here  with  Mr.  Whit- 
ney at  2  o'clock." 

"Mr.  Whitney  expected  to  be  back  by 
2  o'clock,"  was  the  answer;  "but  he  has 
evidently  been  detained.  Here  is  a  letter 
for  you." 

Vreeland  tore  open  the  envelope,  and 
this  is  what  he  read : 

"Mr.  H.  H.  Vreeland, 
''Dear  Sir: 
"At  a  meeting  of  the  stockholders  of 
the  Houston  Street,  West  Street  &  Pavonia 
Ferry  Railroad  Company,  held  this  day,  you 
were  unanimously  elected  a  director  of  the 
company. 

"At  a  subsequent  meeting  of  the  directors, 
you  were  unanimously  elected  president  and 
general  manager,  your  duties  to  commence  im- 
mediately. 

"Yours  truly, 

"C.  E.  Warren,  Secretary." 

Before  Vreeland  had  fairly  recovered 
from  his  astonishment,  Mr.  Whitney  and 
a  party  of  the  directors  came  in.  To  most 
of  them,  Vreeland  was  an  unknown  man. 
Only  to  the  unerring  judgment  of  Mr. 
Whitney    had    he    already    proved    his 


worth.  Mr.  Whitney  introduced  his  fel- 
low financiers  to  their  new  head.  Then 
he  and  the  rest  put  on  their  hats  and  left. 

'^Well,  Vreeland,"  said  Mr.  Whitney, 
as  he  went  out  the  door,  "you're  president 
now.    Go  ahead  and  run  the  road." 

That  was  all.  It  marked  the  begin- 
ning of  the  great  Metropolitan  Street 
Railway  Company  of  New  York,  to  the 
creation  of  which  the  financial  genius  of 
Mr.  Whitney  and  the  expert  technical 
knowledge  of  Mr.  Vreeland  contributed 
in  almost  equal  proportions. 

How  well  Vreeland  has  done  his  work, 
the  history  of  the  Metropolitan  may  tell. 
That  it  is  appreciated  by  the  directors 
and  stockholders  of  the  road,  is  suffi- 
ciently shown  by  the  fact  that  in  1900, 
when  the  tact  and  firmness  of  Vreeland 
had  prevented  a  strike  of  the  15,000  em- 
ployees of  the  Metropolitan,  the  stock- 
holders, by  unanimous  vote,  presented 
their  president  with  a  check  for  $100,000. 

Hard  work,  obedience,  ambition,  cour- 
tesy, all  backed  by  a  tremendous  thirst 
for  technical  knowledge,  to  be  acquired 
in  the  scanty  leasure  left  after  a  day's 
hard  work  at  manual  labor — these  are 
landmarks  in  the  rise  of  Herbert  H. 
Vreeland. 

Where  is  the  man  who  can  truthfully 
say  that  it  is  impossible  for  him  to  follow 
the  same  pathway? 
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Professor  Bell's  New  Kites 


An  Explanation  of  Principles  which  the  Inventor  of  the  Telephone  is  Applying 
to  the  Solution  of  the  Problem  of  Aerial  Navigation 


By  GEORGE  CAMPBELL 


PROF.  ALEXANDER  GRAHAM 
BELL,  the  inventor  of  the  tele- 
phone, has  for  several  years  past 
been  deeply  absorbed  in  an  effort 
to  solve  the  problem  of  aerial  navigation ; 
and,  as  a  means  to  this  end,  he  has  in- 
vented a  new  type  of  kite  which  is  in 
itself  decidedly  interesting,  and  which, 
all  other  considerations  aside,  is  bound 
to  prove  highly  useful  in  this  age  of 
scientific  kite -flying  for  weather  fore- 
casting and  other  purposes.  Incidentally 
he  has  brought  forward  an  idea  which 
is  not  only  a  distinct  advance  in  aero- 
statics, but  is  in  many  respects  an  appli- 
cation of  principle  new  to  science. 

The  inventor  feels  confident,  moreover, 
that  he  is  on  the  direct  road  to  a  solu- 
tion of  the  problem  of  navigating  the  air, 
and  hopes  to  bring  about  this  consum- 
mation before  very  long.  He  has  made 
arrangements  for  a  test  in  the  near  future 
of  a  motor  that  he  has  invented  for  use 
in  connection  with  his  style  of  kites,  in 
order  to  evolve  a  flying  machine  which 
will  be  completely  under  the  control  of 
the  operator  at  all  times.  The  dirigible 
balloon,  which  has  served  as  the  founda- 
tion for  the  experiments  of  Santos-Du- 
mont  and  many  another  inventor,  has  no 
place  in  Professor  Bell's  calculations.  All 
his  work  has  been  along  the  line  of  find- 
ing a  solution  by  means  of  kite  structure. 

When  Professor  Bell  entered  upon  his 
investigation  he  found  that  all  existing 
box  kites  and  flying  machines  of  this 
order  were  defective  in  two  ways.  For 
one  thing,  the  box  kite  is  braced  in  a 
horizontal  and  vertical  direction,  but  not 
otherwise,  so  that  cross  supports  have  to 
be  introduced  in  the  frame,  which  in- 
crease the  weight  without  adding  to  the 
flying  power,  and  at  the  same  time  oper- 
ate as  an  obstacle  to  the  wind.  Secondly, 
the  box-kite  type  of  airship  increases  in 


weight  with  the  cube  as  rapidly  as  the 
lifting  power  increases  with  the  square ; 
hence  the  larger  the  kite,  the  less  it  will 
lift  in  proportion.  Possibly  some  of  our 
readers  may  find  in  these  facts  a  partial 


Professor  Bell  Dsmonstrating  ths  Tbtrahkdral 
Principle. 

explanation  of  the  recent  failure  of  the 
aeroplane  invented  by  Professor  Langley 
of  the  Smithsonian  Institution,  small 
models  of  which  were  operated  with  a 
degree  of  success  that  did  not  attend  the 
experiments  with  the  full-sized  machine. 
The  obvious  objections  to  the  box-kite 
form  of  construction  led  Professor  Bell 
to  construct  a  kite  the  frame  of  which 
presents  the  form  of  a  triangle  no  matter 
from  what  side  it  is  viewed.  In  other 
words,  the  frame  is  a  perfect  tetrahedron, 
which  is  defined  by  the  dictionary  as  "a 
solid  bounded  by  four  plane  triangular 
surfaces,  and  having  therefore  six  edges 
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and  four  verticals."  The  best  idea  of 
the  characteristics  of  such  a  unit  of  con- 
struction may  be  gained  by  constructing 
an  experimental  tetrahedron  from  tooth- 
picks or  small  pieces  of  wood  all  of  equal 
size  and  length.  Three  of  these  pieces  of 
wood  are  bound  together  in  the  form  of 
a  triangle ;  and  then,  in  each  of  the  three 
corners  of  this  foundation  triangle,  is 
fastened  one  end  of  another  of  the  uni- 
form-sized pieces.    The  tops  of  the  three 


Bell  Tetrahedkal  Kite  in  Air. 

uprights  are  then  drawn  together  and 
fastened  much  after  the  fashion  of  the 
poles  of  an  Indian  tepee. 

Simple  tests  will  demonstrate  that  such 
a  structure  possesses  surprising  strength 
in  proportion  to  the  size  and  stability  of 
the  individual  pieces  of  which  it  is  com- 
posed. Indeed,  a  kite  frame  made  up  of 
several  of  these  tetrahedrons,  which  was 
recently  fashioned  by  Professor  Bell,  and 
which,  being  constructed  of  aluminum, 
weighed  little  more  than  three  pounds, 
yet  supported,  without  any  evidence  of 
strain,  the  weight  of  a  man  weighing 
1 60  pounds.  The  main  advantage,  how- 
ever, which  Professor  Bell  has  gained  in 


his  new  kite  structure,  is  found  in  the 
fact  that  it  is  self -braced  in  every  direc- 
tion, and  that  the  lifting  power  increases 
proportionately  with  the  increase  of 
weight. 

A  kite  of  the  type  devised  by  Professor 
Bell,  it  should  be  explained,  is  composed 
of  a  number  of  these  tetrahedral  units. 
One  of  the  advantages  claimed  for  this 
class  of  construction  is  that  the  units 
may  be  grouped  in  any  form  desired,  just 
as  a  person  can  build  a  house  of  any  de- 
sign. The  kites  will  ascend  when  ap- 
parently there  is  scarcely  a  breath  of  air 
stirring,  and  they  are  very  easily  man- 
aged when  in  the  air.  The  kite  frames 
are  covered  with  silk  or  other  material 
of  light  weight  but  strong  texture.  Only 
the  smallest-sized  kites  are  handled  by 
means  of  cord.  Steel  wire  managed  from 
a  windlass  is  utilized  in  the  case  of  the 
larger  kites.  At  his  great  laboratory  at 
Burdetts,  Nova  Scotia,  where  he  spends 
his  summers.  Professor  Bell  has  kites 
constructed  in  accordance  with  his  new 
principle,  which  have  readily  lifted  to  a 
considerable  height  a  man  weighing  200 
pounds. 

Professor  Bell  does  not  wish  the  public 
to  gain  the  impression  that  he  has  con- 
structed a  full-fledged  flying  machine. 
He  says  modestly  that  his  experiments 
have  not  yet  passed  the  kite  stage ;  but  he 
is  confident  that  when  the  problem  of 
overcoming  gravity  is  solved,  the  tetra- 
hedral principle  of  construction  will  be 
found  to  have  advantages  over  the  or- 
dinary flat-surface  aeroplanes  in  the  mat- 
ter of  cost  and  weight.  Certainly  there 
is  much  to  be  expected  from  his  discover- 
ies, since  the  tetrahedron  is  the  only 
known  unit  of  construction  which  offers 
a  corresponding  increase  of  lifting 
power  with  increase  of  weight. 
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Magnetic  Clutches 


The  Importance  of  their  Application  to  the  Driving  of  Machine  Tools 


By  JOHN  5.  McKEE 

Student,  American  School  of  Correspondence 


SINCE  THE  ADVENT  of  individ- 
ual motor-driven  machine  tools, 
the  successful  application  of  mag- 
netic clutches  has  made  possible 
the  operation  of  an  entire  machine  shop 
concerning  which  it  may  be  said — "There 
is  neither  line  shaft,  counter-shaft,  nor 
belt  therein." 

The  utilization  of  magnetic  clutches  in 
driving  planers  has  made  a  decided  dif- 
ference in  the  economical  operation  of 
these  machines,  as  it  has  increased  the 
output  by  making  possible  a  variety  of 
speeds,   the   operator  being   enabled   to 


or  offset.  A  test  was  made  on  a  96-inch 
planer  by  setting  it  so  that  it  would  run 
the  tool  within  1-32  inch  of  a  shoulder; 
one  hundred  strokes  were  made,  and  the 
reverse  did  not  vary  enough  to  allow  the 
tool  to  touch. 

In  using  these  clutches,  a  machine  can 
be  thrown  out  of  action  from  any  num- 
ber of  points  at  any  distance,  depending 
on  the  number  of  switches  placed  in  the 
clutch  circuit. 

The  current  required  by  the  clutches 
is  surprisingly  small  considering  the 
amount  of  power  transmitted;  on  a  cer- 


POND  PLANERS.  38x36-INCH,  OPIiRATED  BY  MAGNETIC  CLUTCHES. 


change  the  speed  to  suit  the  work.  The 
planers  can  be  run  at  a  much  higher 
speed  than  formerly,  as  there  are  no  belts 
to  slip  or  burn,  and,  in  securing  high 
speeds  on  belt-driven  planers,  the  belts 
would  have  to  be  made  so  heavy  that 
considerable  difficulty  would  be  experi- 
enced in  shifting  them. 

Magnetic  clutches,  moreover,  are  very 
positive  in  their  operation,  so  that  it  is 
possible  to  work  very  close  to  a  shoulder 


tain  planer  it  required  only  .75  ampere 
to  pull  two  cuts  through  cast  iron,  each 
being  3-32  inch  x  2>^  inch,  at  the  speed 
of  14  feet  3  inches  per  minute. 

This  cut  does  not  really  indicate  how 
much  the  clutches  will  pull  as  it  is  just 
the  ordinary  work  accomplished  by  the 
machine  mentioned.  One  of  the  clutches 
in  use  on  this  planer  was  tested  by  put- 
ting a  strain  of  60,000  pounds  on  it  in 
an  attempt  to  separate  the  armature  from 
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the  magnet.  How  much  more  than  this 
it  would  have  successfully  withstood, 
cannot  be  stated,  as  the  parties  making 
the  test  would  not  put  any  greater  strain 
on  their  apparatus.  This  test  was  made 
on  a  33-inch  clutch. 

In  the  accompanying  illustration  of  a 
36-in.  X  36-in.  planer,  it  will  be  noticed 
that  there  are  three  gears  of  different 
diameters  on  the  left-hand  clutch,  and 
there  is  a  field  rheostat  on  the  side  of  the 
housing  of  the  planer ;  this  will  give  three 
different  speeds  by  changing  the  gearing, 
and  a  variety  of  intermediate  speeds  from 
field  regulation  on  the  driving  motor. 

The  driving  member,  in  this  case,  is  an 
ordinary  shunt-wound  motor  driving  a 
pair  of  clutches  through  what  is  known 
as  a  "five-gear  reverse."  The  right-hand 
clutch  controls  the  return  of  the  platen ; 
and,  as  the  driving  and  driven  gears  are 
of  about  the  same  size,  a  very  high  speed 
is  obtained. 

A  magnetic  brake  is  shown  at  the  right 
of  the  clutches,  and  is  a  very  important 
adjunct  to  this  equipment;  should  the 
planer  be  working  very  close  to  the  limits 
of  its  stroke  and  the  power  fail,  the 
platen  cannot  drift  beyond  safe  limits,  as 
the  brake  will  set  and  stop  the  machine 
instantly.  The  brake  also  comes  in  very 
handy  in  setting  up  work,  as  the  operator 
can  depend  upon  it  to  stop  the  machine 
the  instant  he  opens  the  switch. 

Magnetic  clutches  have  been  very  suc- 
cessfully applied  to  machines  for  tapping 
out  pipe  fittings;  in  these  machines  the 


taps  are  run  in  a  certain  distance,  and 
then  reversed  to  run  them  out.  The  tap- 
ping machines  run  at  such  high  speeds 
that  ordinary  mechanical  or  friction 
clutches  will  not  stand  up  to  the  work, 
or,  if  the  clutch  is  made  heavy  and  posi- 
tive enough  to  do  the  work,  it  soon  tears 
the  machine  to  pieces;  every  time  the 
mechanical  clutches  would  reverse,  the 
jar  would  affect  the  entire  shop.  Since 
magnetic  clutches  have  been  applied, 
however,  the  machines  reverse  so  noise- 
lessly that  it  is  necessary  to  watch  them 
closely  to  tell  when  the  reversing  occurs. 

The  line  shafting  in  shops  and  mills 
can  be  connected  up  in  sections  by  using 
magnetic  clutches;  and  any  section  can 
be  instantaneously  disconnected  by  snap- 
ping a  switch  located  anywhere  in  the 
shop,  or  from  any  one  of  a  number  of 
points,  as  might  be  desired. 

Magnetic  clutches  can  be  so  arranged 
in  connection  with  counter-shafts  that, 
instead  of  using  a  belt  shifter,  a  small 
switch  fastened  to  the  machine  is  all  that 
the  operator  will  have  to  move.  By  this 
arrangement  the  counter-shaft  does  not 
have  to  be  located  directly  over  the  ma- 
chine, as  is  the  common  practice  at  pres- 
ent. 

This  system  of  clutches  is  almost  ideal 
for  use  in  cotton  or  woolen  mills,  where 
it  is  absolutely  necessary  to  stop  a  loom 
instantly  should  a  thread  break  in  the 
weaving. 

It  requires  very  little  force,  and  but  an 
instant  of  time,  to  set  or  release  a  mag- 


A  72x72-INCH  DETRICK  &  HARVEY  PLANER  OPERATED  BY  MAGNETIC  CLUTCHES. 
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netic  clutch ;  and  it  does  not  require  any 
more  exertion  to  set  a  large  clutch  than 
it  does  to  set  a  small  one ;  in  either  case 
it  would  require  about  the  same  effort 
as  to  switch  on  or  off  an  ordinary  incan- 
descent lamp. 

Residual  magnetism  has  been  the  great 
bugaboo  in  most  of  the  attempts  to  use 
magnetic  clutches,  but  this  source  of 
trouble  has  been  eliminated  so  that  their 
positive  operation  can  be  depended  on. 


There  is  hardly  a  limit  to  the  amount 
of  power  that  can  be  transmitted ;  and, 
considering  the  ease  with  which  magnetic 
clutches  can  be  operated,  it  seems  that 
there  is  a  great  field  for  them  when  they 
come  to  be  thoroughly  understood.  As 
they  have  already  proven  very  practical, 
any  person  with  mechanical  ideas  and  a 
little  ingenuity  can  see  many  more  uses 
to  which  they  can  be  put  than  those  men- 
tioned in  this  short  article. 


Dinner-Pail  Philosophy 


ft  A  white  life  preaches  louder  than  a  black 
tie. 


C  Things  that  are  almost  right  are  altogether 
wrong. 


C  God  s  love  was  not  meant  as  a  cushion  for 
our  laziness. 


C  The  bee  that  gets  the  honey  doesn't  loaf 
around  the  hive. 


C  Nobody  makes  any  particular  progress  by 
patting  himself  on  the  back. 


C  The  tardy  scholar  thinks  a  rod  in  the  bush 
is  worth  two  in  the  hand. 


C  It  is  a  pity  that  when  people  reach  the  age 
of  discretion  they  do  not  stay  there. 


C  One  way  to  improve  the  memory  is  to  as- 
sume for  a  moment  that  you  have  everything 
you  want. 


C  Decoy  ducks  are  said  to  l^e   popular  with 
boarding-house  proprietors. 


C  There  is  very  little  common  sense  in  this 
world;  most  of  it  is  decidedly  uncommon. 


C  Young  man,  beware  of  the  girl  who  lets 
you  do  all  the  talking  during  courtship;  she's 
playing  a  waiting  game. 


C  In  union  there  is  strength — so  a  meek  and 
lowly  man  with  a  strenuous  wife  says. 


C  One  of  the  great  drawbacks  to  the  budding 
poet  is  the  refusal  of  the  Government  to  supply 
postage  stamps  on  credit. 


C  Grease  spots  may  be  quickly  removed  from 
clothing  with  the  aid  of  a  small  pair  of  scis- 
sors. Digitized  by  V^jiJO^lC 


Fireproof  Paint 

AN  INTERESTING  TEST  of 
paint  for  resisting  heat  was  re- 
cently made  in  the  suburbs  of 
New  York.  Two  sheds  were 
erected  of  pine  wood.  To  make  the  ma- 
terial more  inflammable,  each  building 
was  surrounded  with  straw.  One  was 
painted  with  what  was  claimed  to  be  a 
fireproof  compound,  and,  in  addition  to 
the  straw  scattered  around  its  foundation, 
contained  straw  inside.  The  other  shed 
was  not  protected. 

Fire  was  applied  to  a  heap  of  straw 
between  the  buildings  so  that  the  flames 
attacked  both  structures  at  the  same  time. 
Seven  minutes  after  the  fire  started,  the 
unprotected  shed  was  ignited.  In  twelve 
minutes  its  side  nearest  the  fire  was 
ablaze ;  and  in  thirty  minutes  it  had  col- 
lapsed, a  mass  of  ruins.  The  painted 
shed,  as  shown  by  the  photographs, 
was  at  this  time  practically  un- 
hurt.   The  straw  inside  burned,  but  here 


also  the  fireproof  paint  protected  the 
building,  the  only  effect  being  to  scorch 
the  surface  of  the  boards  slightly.     The 


Fig.  2.    Thirty-two  Minutes  after  Fire  Started. 

accompanying  photographs  show  the 
buildings  during  various  stages  of  the 
test. 


Fig.  1.    Test  or  Fireproof  Paint. 

Two  mopths  after  being  painted.    Structures  ready 
for  the  fire. 


(AW) 


Replacing  a  Railroad 
Bridge 

VERY  RECENTLY  a  remarkable 
piece  of  engineering  work  was 
performed  on  the  line  of  the  Cali- 
fornia Northwestern  Railroad. 
This  road  extends  from  San  Francisco 
to  the  town  of  Sherwood  in  Mendocino 
County  in  the  same  State — a  total  dis- 
tance of  about  150  miles.  Its  construc- 
tion involved  the  cutting  of  several  tun- 
nels and  the  erection  of  many  bridges. 
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LAST  TRAIN  CROSSING  WOODEN  DRAWBRIDGE  OVER  PELELUMA  CREEK.  AN  ARM  OF  SAN  FRANCISCO 

BAY.  CALIFORNIA. 
Before  the  next  train  whistle  blew,  this  span  was  replaced  by  a  steel  structure. 


Near  the  city  of  Peleluma,  a  narrow 
arm  of  the  great  Bay  of  San  Francisco, 
known  as  Peleluma  Creek,  is  crossed  by 
the  main  line  of  the  railroad.  As  the 
channel  is  navigable  for  small  craft,  the 


bridge  at  this  point  is  provided  with  a 
draw. 

The  first  bridge  spanning  the  brackish 
"creek"  was  constructed  principally  of 
wood.    It  was  determined  recently  to  re- 


NEW  STEEL  DRAWBRIDGE  OVER  PELELUMA  CREEK.  CALIFORNIA. 

On  line  of  California  Northweot^ni  Railroad.     View  taken  just   after  workmen  had  set  span  in  position,  replacing 

wooden  draw  shown  above.  ^ - 

Digitized  by  ^ 


position,  replacing 
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place  the  old  structure  with  a  new  steel 
one. 

The  entire  new  span  (the  long  draw 
reached  from  bank  to  bank)  was  con- 
structed on  shore,  the  trains  meantime 
passing  over  the  old  structure.     It  was 


One  of  the  photographs  shows  the  last 
train  crossing  the  old  bridge;  the  other, 
the  new  span  just  after  it  was  swung  into 
position,  together  with  part  of  the  force 
of  workmen. — J.  Mayne  Baltimore. 


Mammoth    Marine  Boiler   Being   Lowered  into  the 
Hold  of  a  Vessel. 


determined  to  "change  bridges"  without 
detaining  any  of  the  trains  a  moment. 

When  everything  was  in  readiness,  the 
old  wooden  structure  was  hastily  wheeled 
around,  and  pulled  ashore  at  one  side. 
Then,  by  means  of  very  powerful  tackle, 
derricks,  and  other  appliances,  and  a 
large  force  of  workmen,  the  new  and 
immensely  ponderous  steel  span  was 
quickly  swung  into  position  and  accu- 
rately balanced  on  the  central  stone  pier. 
Everything  was  in  perfect  working  order 
and  the  rail  connections  made  at  each 
end,  before  the  whistle  of  the  next  train 
was  heard.  The  interval  between  "train 
times"  was  only  a  few  hours.  The  in- 
cident has  rarely,  if  ever,  been  paralleled 
in  Western  railway  history. 

Usually,  when  one  bridge  supersedes 
another,  the  plan  is  to  build  the  new 
structure  so  that  the  old  one  is  removed 
piecemeal  as  work  steadily  advances.  In 
this  instance,  however,  the  change  was 
made  in  a  remarkably  short  space  of  time, 
and  without  causing  a  moment's  inter- 
ruption of  traffic. 


MammotK  Steamer 
Boilers 

BOILERS  OF  IMMENSE  PRO- 
PORTIONS have  been  installed 
on  the  steamer  Santa  Maria, 
v/hich  plies  between  Chicago, 
Buffalo,  Cleveland,  and  others  of  the 
principal  Lake  ports.  The  Santa  Maria 
is  strictly  a  freight  vessel.  The  boilers 
are  the  largest  in  use  on  the  Great  Lakes, 
and  the  vessel  contains  three  of  them. 
They  are  each  15  feet  in  diameter,  13 
feet  long,  and  contain  278  tubes,  each  3j4 
inches  in  diameter.  Each  of  the  boilers 
carries  a  working  pressure  of  150  pounds, 
and  weighs  50  tons.  The  illustration 
shows  one  of  these  enormous  steam  gen- 
erators as  it  is  being  lowered  into  a 
vessel. 


Concrete  Bridge 

ABRIDGE  built  entirely  of  con- 
crete spans  the  Nervion  river 
at  Bilbao,  Spain.  It  was  re- 
cently built  for  a  new  electric 
line,  and  is  constructed  of  Hennebique*s 
ferro-concrete.  The  bridge  comprises 
three  arches  perpendicular  to  the  axis  of 
the  river,  and  two  skew  arches  at  45 
degrees.  Each  arch  has  a  span  of  115 
feet,  and  is  composed  of  two  ferro-con- 


CoNCRETB  Bridge  across  Nervion  Rivzr,      I 
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Crete  arched  beams,  supporting  pillars  on 
which  the  floor  of  the  bridge  has  been 
constructed.  The  whole  forms  a  mono- 
lithic construction  of  great  strength. 


Shifting  RigHt  of  Wa^' 

PEOPLE  who  are  familiar  with  the 
Pennsylvania  Railroad  would  not 
imagine    that    the    accompanying 
view  is  a  portion  of  its  main  line 
between  Philadelphia  and  New  York  as 
it    appeared    about    a    year    ago;    but 
such  is  the  fact.    In  order  to  shorten  the 


Temporary   Shifting  op  Right  of  Way  on  Main  Line 

OF  Pennsylvania  System,  between  New  York 

and  Philadelphia. 


time  between  the  cities  mentioned,  the 
company  has  been  building  elevated  ways 
through  the  towns  between  them.  The 
tracks  have  been  laid  on  massive  embank- 
ments faced  with  masonry.  In  some 
places  it  was  necessary  to  do  the  work 
so  hastily  that  the  contractors  did  not 
stop  to  tear  down  entirely  a  building 
which  might  be  in  the  right  of  way,  but 
merely  cut  a  hole  through  it  and  finished 
its  demolition  later  on.  In  one  instance 
a  hole  was  cut  through  the  walls  of  a 


Reynolds  Screw  Pumping  Engine. 

Built  for  Milwaukee  (Wis.)  Flushing  Tunnel. 
500.000.000  gallons  in  24  hours. 


Capacity 


large  brick  factory  at  the  second  story, 
and  the  track  laid  through  this  aperture 
supported  on  a  wooden  trestle  until  the 
permanent  foundation  could  be  com- 
pleted. Over  this  route  the  engines 
drawing  the  construction  trains,  as  well 
as  some  of  the  local  passenger  trains, 
were  operated  for  a  week  or  more,  until 
the  rest  of  the  building  could  be  torn 
down.  The  picture  shows  the  engine  of 
a  dirt  train  emerging  from  the  building. 


Marvelous  Ptimpin^ 
MacHine 

FORCING  500,000,000  GALLONS 
OF  WATER  every  twenty-four 
hours  through  a  12-foot  tunnel 
from  Lake  Michigan  into  the  Mil- 
waukee river,  a  screw  pumping  machine 
installed  in  Milwaukee  has  earned  the 
distinction  of  handling  the  greatest  quan- 
tity of  water  of  any  single  machine  in  the 
world.  The  pump,  built  for  the  Milwau- 
kee flushing  tunnel,  was  designed  es- 
pecially for  handling  large  quantities  of 
water  under  low  head.     Its  designer  is 
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Third  Rail  Used  in  Electric  Railway  Signal 

System. 

Semaphore  remains  up  while  car  is  on  block. 

Edwin  Reynolds,  for  whom  the  machine 
is  named. 

The  pump  proper  is  a  modified  form  of 
propeller  wheel  with  screw-shaped 
blades.  It  is  mounted  in  a  cast-iron  cir- 
cular housing  or  casing,  which  is  set 
in  the  brick  walls  of  the  tunnel.  The 
wheel  is  keyed  to  the  crank-shaft  of  a 
vertical  compound  engine.  Suitable 
bearings  for  supporting  the  outer  end  of 
the  crank-shaft  are  formed  in  the  wheel 
casing,  these  being  fitted  with  devices 
for  adjusting  the  journals  and  keeping 
the  shaft  in  line.  The  engine  is  of  the 
vertical  compound-condensing  type  with 
steam-jacketed  cylinders,  attached  air- 
pump,  and  jet  condenser.  It  is  set  in 
a  boiler-iron  pit  far  enough  below  the 
intake  level  to  keep  the  wheel  always 
submerged  whether  it  is  running  or  at 
rest.  The  small  amount  of  fuel  con- 
sumed in  proportion  to  the  large  amount 
of  work  performed,  has  established  the 
machine's  reputation  as  a  modern  me- 
chanical wonder. 


carried  on  the  car,  and  makes  contact 
between  the  main-line  conductor  and  a 
section  of  signal  rail  or  wire,  forming  a 
divided  circuit,  a  portion  of  the  current 
passing  through  the  proper  signaling  ap- 
paratus (which  may  be  in  the  form  of  a 
bell,  a  semaphore  arm,  or  a  series  of 
lights)  and  then  grounding.  In  the  sys- 
tem illustrated,  only  a  section  of  signal 
rail  is  used.  In  this  case  the  current 
operates  a  solenoid,  which,  as  the  car  en- 
ters a  block  section,  throws  the  signal 
arm  in  position  in  the  daytime  and  lights 
a  series  of  lamps  at  night.  As  this  car 
leaves  the  block  at  the  other  end,  current 
is  caused  to  flow  in  a  similar  magnet, 
which  thus  throws  the  arm  or  the  lights 
to  "Clear." 

In  another  method  of  employing  the 
system,  the  right  of  way  is  divided  into 
blocks,  the  signal  wire  for  each  block 
being  insulated  from  the  blocks  im- 
mediately before  and  after.  In  this  case, 
however,  it  is  necessary  to  have  a  con- 
tinuous signal  line  for  the  whole  distance 
of  a  block.  This  causes  a  signal  lamp 
to  burn,  or  a  semaphore  arm  to  show 


Third-Rail  Electric   Railway  Signal  System. 
Semaphore  down  indicates  clear  line. 


Electric  Railways 
Signals 

USE  OF  THE  MAIN -LINE 
CURRENT  for  operating  any 
system  of  electrical  signaling  is 
the  feature  of  a  simple  and  novel 
invention  of  William  H.  Jordan  of  New 
York.  The  application  of  the  signal  sys- 
tem to  a  third  rail  is  shown  in  the  illus- 
trations.   A  shoe  or  other  contrivance  is 


danger,  as  long  as  a  car  is  on  the  block 
and  a  current  is  flowing  through  the  sig- 
nal apparatus.  To  increase  further  the 
utility  of  the  system,  an  annunciator  in 
series  with  the  signal  box  may  be  in- 
stalled in  the  dispatcher's  office,  the  sig- 
nal wire  grounding  at  the  dispatcher's 
office  instead  of  at  the  signal  box.  The 
system  eliminates  the  use  of  local  bat- 
teries; and,  as  the  current  is  used  from 
the  line  operating  the  cars,  almost  any 
form  of  signal  apparatus  may  be  in- 
stalled. Digitized  by  VjUU^IC 
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SINGLE-SPAN   BRIDGE  TO  CROSS  RIVER  SEINE  ABOVE  THE  PONT  AUSTERLITZ. 
On  line  of  Paris  Metropolitan  Railway. 


New  FrencK  Bridges 

TWO  SPLENDID  BRIDGES 
over  the  Seine  river  are  to  re- 
sult from  the  completion  of  the 
Metropolitan  Railway  of  Paris 
from  Passy  to  the  Bastile.  One  will  be 
a  single  span,  to  cross  the  river  above  the 
Pont  Austerlitz;  and  the  other,  a  double- 
decked,  five-span  structure  at  Passy.  The 
bridge  at  Passy  will  be  a  magnificent 
specimen  of  architecture,  with  a  boule- 
vard intersecting  its  central  span.  One 
of  the  double  platforms  will  be  for  trains, 
and  the  other  for  ordinary  traffic.  Both 
the  bridges  were  designed  by  M.  Biette. 


Speed  Indicator 

FOR     CALLING     ATTENTION 
to  changes  in  speed  of  running 
machinery,  whether  above  or  be- 
low the  limit  required,  a  simple 
device    is    shown  in  the  accompanying 
self-explanatory  sketch  from  the  Ameri- 


can Miller.  The  points  o  normally  pass 
between  the  spring-mounted  bells  «.  If 
the  speed  of  rotation  increases,  the  points 
rise  and  strike  the  upper  bell,  while  if 


Simple  Speed  Indicator. 

the  speed  decreases  the  lower  bell  is 
struck.  These  bells  may  have  decidedly 
diflFerent  tones,  so  that  it  can  be  detected 
at  once  whether  the  speed  is  too  fast  or 
too  slow.  The  rise  and  fall  of  the  gov- 
ernor is  also  indicated  by  rings  on  the 
central  spindle. 


DESIGN  OF  PROPOSED  BRIDGE  AT  PASSY,  NEAR  PARIS.  FRANCE. 
On  line  of  Paris  Metropolitan  Railway.  Digitized  by 
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Pictures  WitKotit 
Lenses 

piNHOLE  PHOTOGRAPHS  are  ob- 
*•  tained  by  means  of  a  pinhole  punched 
in  tinfoil  and  made  to  serve  the  place  of 
a  lens  in  the  camera.  Excellent  pictures, 
strange  and  interesting,  are  thus  ob- 
tained, and  pinhole  photography  is  be- 
coming one  of  the  fads  of  the  day.  The 
pictures  lack  the  extreme  sharpness  of 
those  obtained  by  a  regular  photographic 
lens,  but  they  have  a  greater  softness  of 
tone  which  is  delighting  to  the  eye  and 
which  is  equaled  only  by  the  artist's 
brush.  A  needle  serves  better  than  a  pin 
for  punching  the  hole  in  the  tinfoil.  The 
hole  must  be  perfectly  round  and  smooth. 


Through  this  the  light  is  admitted  to  the 
sensitive  plate,  the  exposure  being  made 
in  the  regular  manner.  Mr.  N.  R. 
Briggs,  who  has  made  a  study  of  the 
new-style  photography  says : 

"The  interest  manifested  in  this  new  objec- 
tive is  due  to  the  fact  that  it  is  of  universal 
focus,  the  rays  focusing  in  the  stop;  the  per- 


Photograph  Taken  with  Pinholb  Camera. 


Lensless  or  Pinhole  Camera. 


spective  is  true,  no  part  of  the  picture  being 
out  of  focus,  while  interior  and  architectural 
photographs  are  rectilinear,  that  is,  without 
distortion  of  any  kind,  for  the  rays  of  light 
fall  directly  upon  the  plate  without  any  in- 
terference. It  is  said  that  work  requiring  the 
sharpest  definition,  such  as  copies,  reproduc- 
tions of  documents,  etc.,  can  often  be  done 
better  by  the  pinhole  objective  than  with  a 
fine  lens.  The  reason  is  obvious.  A  lens 
often  focuses  sharper  than  the  eye,  giving  a 
staring,  unnatural  effect  to  the  resulting  print" 

The  Scientific  American  says : 

"Another  singular  feature  in  connection  with 
pinhole  photography  is  that  any  size  camera 
may  be  used.  For  instance,  it  will  take  a 
picture  upon  a  plate  three  inches  long  or 
twenty  inches  long.  Therefore,  it  will  be  seen 
that  all  one  has  to  do  is  to  arrange  this  camera 
for  a  small  or  large  plate ;  and  with  the  latter, 
interesting  panoramic  views  could  be  secured. 
There  is  no  doubt  that  a  very  cheap  and  sat- 
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isfactory  folding  camera,  in  which  to  use  any 
of  the  present  series  of  roll  films,  could  be 
made  for  special  panoramic  work." 

Mr.  Charles  G.  Willoughby  of  New 
York  is  another  pinhole  photography  en- 
thusiast, and  it  was  he  who  took  the  pic- 
ture— ^a  fountain  in  Central  Park,  New 
York  City — from  which  one  of  the  ac- 
companying illustrations  was  made. 


MecHanical    Paderew- 
skis 

AN  INVENTION  designed  to  permit 
^**  the  performer  on  a  mechanical 
piano-player  to  reproduce  music  exactly 
as  it  would  be  played  by  Paderewski  or 
other  noted  artists,  has  made  its  appear- 
ance in  Europe.  It  is  an  attachment  to 
the  piano-player  and  is  called  the  "metro- 
style."  It  consists  of  a  metal  pointer  or 
index,  which  is  attached  to  the  tempo 
lever  of  the  player.  By  its  means,  the 
perfonner,  when  playing,  is  enabled  to 
follow  a  line  printed  in  red  on  the  music 
rolls.  This  line  indicates  exactly  the  in- 
terpretation of  the  composition  as  played 
by  the  composer  or  other  well-known 
musician. 

The  original  line  is  obtained  by  means 
of  a  pen  affixed*  to  the  metrostyle  when 
the  expert  pianist  is  performing.  This 
pen  traces  a  red  line  on  the  unwinding 
roll,  which  line  indicates  the  artist's  in- 
dividual reading  of  the  composition,  with 


Music  Roll. 

Showing  metrostyle  mar  king  by  I.  J.  Paderewski,  and 

bearing  his  holographic  authorixation. 


MBCRAMICilL  PiAMO-PLATKR. 


all  the  changes  of  tempo,  and  the  very 
lightest  and  most  subtle  shading  and 
nuance.  The  rolls  thus  marked  are  kept 
as  records,  from  which  facsimile  repro- 
ductions are  made  for  the  market. 

Prior  to  this  invention  there  had  been 
no  authority  or  standard  to  show  how 
the  composer  intended  a  piece  to  be 
played,  or  how  a  great  pianist  would  in- 
terpret it.  The  performer  had  to  trust 
entirely  to  his  own  judgment  and  taste. 
The  inventor  claims  that  the  metrostyle, 
by  providing  authoritative  interpretation, 
creates  a  new  factor  in  musical  progress. 
Besides  enabling  the  amateur  to  imitate 
the  interpretation  of  noted  pianists,  the 
attachment  makes  it  possible  to  contrast 
the  rendering  of  certain  works  as  played 
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Showimo  Pointer  amd  Markimo  om  Music  Roll. 

by  different  virtuosi.  No  two  pianists 
give  a  composition  just  the  same  in- 
terpretation. Paderewski,  Rosenthal,  or 
Moszkowski  would  none  of  them  play  a 
Chopin  nocturne  alike,  although  each 
would  give  a  finished  and  thoroughly  ar- 
tistic performance.  Such  a  comparison 
of  the  different  readings  cannot  fail  to 
form  an  interesting  and  instructive  study. 
Probably  in  fifty  or  a  hundred  years  from 
now,  metrostyle  rolls  will  be  referred  to 
when  it  is  desired  to  hear  the  master- 
pieces as  played  by  the  virtuosi  of  the 
present  time. 


Car-Jotirnal  Oiler 

A  NEW  DEVICE  for  using  oil  on  car 
^^  journals  has  been  put  into  service 
on  several  of  the  electric  interurban  lines 
of  the  Central  West.    The  contrivance  is 


shown  in  the  illustration.  It  is  a  modifi- 
cation of  the  siphon-wick  type.  The 
lower  end  of  the  tube  contains  a  valve 
preventing  feeding  when  the  car  is  not 
in  motion. 

The  use  of  oil  and  waste  in  lubricating 
railway  motor  bearings  has  proved  very 
successful.  Improper  materials  and  poor 
attention,  however,  are  sure  to  give  poor 
results.  A  high  grade  of  wool  waste 
should  be  used.  It  must  be  elastic  in 
order  at  all  times  to  maintain  some  pres- 
sure against  the  shaft,  even  though  the 
lubricant  is  applied  from  below  as  in 
motor  axle  bearings.  The  elasticity  is 
sometimes  increased  by  the  addition  of  a 
small  amount  of  Japanese  or  India  fiber. 


Trolley^-Car    BattlesKip 

HTHE  vessel  here  depicted  looks  like  a 

^    warship  at    sea.     The    sharp    prow 

seems  to  be  cutting  through  the  waves  at 

a  high  rate  of  speed.    The  waves  are  of 


OiLBR  FOR  Car  Journals. 


A  Battleship  in  Strrbt    Parade. 

Model  of  U.  S.  S.  Wisconsin  that  recently  attracted  much 
attention  in  Milwaukee. 


papier-mache,  as  is  the  hull  of  the  vessel 
itself.  It  is  what  is  called  the  "trolley- 
car  battleship,"  although  the  only  indi- 
cation of  the  trolley  is  to  be  seen  in  the 
pole  which  projects  from  between  the 
funnels.  The  vessel  and  waves  were  con- 
structed over  the  platform  of  an  electric 
car,  covering  it  with  the  exception  of 
a  small  portion  of  the  wheels.  The  fun- 
xif  Is  and  pipes  were  made  of  sheet  brass, 
the  rigging  of  fine  wire,  and  the  masts 
of  wood.  It  is  intended  to  represent  the 
United  States  battleship  Wisconsin,  and 
carries  the  same  numb^^^^g^guns 
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and  is  modeled  in  the  same  proportion 
as  that  ship.  This  unique  vessel  was 
built  at  Milwaukee,  Wis.,  and  used  in  a 
recent  street  parade  in  that  city,  where 
during  tlie  night  procession  it  attracted 
much  attention. 


A  New  Sediment  Trap 

TN  our  large  cities    the   subject   of   a 

pure  water  supply  presents  a  serious 
problem.  A  patent  recently  allowed  to 
a  Cleveland  inventor,  provides  a  simple 
and  effective  device  for  arresting  all 
solid  matter  that  may  enter  the  water 
pipes  of  a  residence  or  other  building. 

The  accompanying  drawing  shows  the 
plan  of  this  "Sediment  Trap,'*  as  it  is 
called.  It  is  made  of  cast  iron,  one- 
fourth  to  five-sixteenths  of  an  inch  thick 
and  one  and  seven-sixteentlis  inches  deep, 
inside  measurement. 

The  water  enters  at  A  and  passes  out 
at  B,  thus  having  a  direct  flow.  D  is  a 
narrow  frame  covered  with  a  fine  wire 
screen,  through  which  the  water  must 
pass  and  by  which  all  solid  inatter  is 
arrested  and  allowed  to  fall  to  the  bot- 
tom of  the  trap.  C  is  an  outlet  for  the 
dirt,  closed  by  a  screw  plug.  E  is  a 
metal  shield  to  prevent  circulation  of  the 
water  in  the  trap,  and  allows  small  fish 
or  such  things  as  might  swim  into  the 
trap,  to  swim  out  again. 

To  clean  the  trap,  shut  off  the  supply 
pipe  at  the  cut-off.  then  open  the  plug 
C :  the  backward  flow  of  the  water  in 
the  pipes  will  wash  the  dirt  out  from 
the  trap.  Should  it  be  desired  to  clean 
the  trap  or  the  screen,  the  face  may  be 
taken  off  by  unscrewing  the  bolts  F  F  F 
F.  The  wire  screen  can  then  be  removed 
if  desired. 

This  device  has  successfully  stood  a 
two  weeks'  test  by  the  Water  Works 
Department  of  the  City  of  Cleveland, 
Ohio,  and  is  highly  recommended  by  the 
Superintendent.  In  the  City  Council  of 
Cleveland,  there  was  considerable  debate 
about  the  unsanitary  method  of  water 
meters,  insomuch  that  t"'^  screen  in  the 
meters  stopped  and  collected  all  the 
vegetable  and  animal  matter,  ail  1  the 
flow  of  water  had  to  sift  through  this 


dirt,  thereby  contaminating    the    water 
with  decaying  filth. 

All  former  devices  on  the  market  had 
this  same  defect,  of  keeping  tiie  dirt  in 
the  flow  of  the  water.  Moreover,  it  takes 
an  expert  to  clean  any  device  used  at 
present ;  but  in  the  case  of  the  above  pat- 
ent, any  one  can  do  the  cleaning.  All 
lie  has  to  tlo  is  to  turn  off  the  water  and 


Sediment  Trap. 

It  clTectually  removes  all  solid  matter  from  passing  water, 
and  is  easily  cleaned. 


take  out  the  plug,  and  the  back  flow  of 
the  water  will  do  the  rest. — T.  L.  Ed- 
wards* Student,  American  School  of 
Correspondence. 


As  OtHers  Miglhift  See  Us 

nPHE  ATTITUDE  which  we  assume 
^  in  making  quick  movements  is  sel- 
dom noted  by  the  eye  itself  on  account  of 
the  rapidity  of  the  motion.  It  has  re- 
mained for  the  camera  to  catch  and  re- 
produce such  images  on  the  negative 
plate  with  a  faithfulness  that  proves  the 
shapes  are  not  exaggerated.  Until  the 
invention  of  the  high-powered  lens  and 
the  rapid  shutter  of  the  camera,  no  one 
knew  how  awkward  are  the  movements 
of  the  horse,  for  example,  in  trotting  or 
running;  and  the  artists  who  had  at- 
tempted to  represent  these  motions  dis- 
covered that  they  had  an  entirely  wrong 
conception. 
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The  curious  attitudes  assumed  in  leap- 
ing have  also  been  shown  by  the  camera, 
as  is  indicated  by  the  picture  here  repro- 
duced, which  is  a  "snap  shot"  taken  of 
five  men  who  attempted  to  jump  into  the 
water  simultaneously.  They  made  the 
attempt  feet  first,  but,  as  the  photograph 


As  Others  Might  Sek  Us. 
Actual  positions  caught  by  the  camera. 


shows,  entered  the  water  in  various  atti- 
tudes, far  from  graceful.  The  picture  is 
an  excellent  illustration  of  the  law  of 
gravitation,  for  the  lieaviest  men  were 
placed  at  the  ends  of  the  row,  and  both 
entered  the  water  before  the  others.  The 
picture  was  taken  by  a  shutter  which  is 
claimed  to  cover  the  lens  in  one  thou- 
sandth part  of  a  second. 


Self-Starting  Single- 
PKase   Motor 

A  SELF-STARTING,  single-phase 
^^  induction  motor  is  announced  as 
the  invention  of  M.  C.  Massie.  The 
motor,  shown  at  By  is  provided  with  a 
double-wound  stator,  like  that  of  a  ma- 
chine intended  to  be  started  by  means  of 
a  phase  "splitter,"  and  a  rotor  having  a 
squirrel-cage  winding  and  also  an  ordi- 
nary closed-circuit  or  ring  winding.  The 
latter  is  connected  to  two  pairs  of  col- 
lector rings,  one   for   running   forward, 


and  the  other  for  rotation  in  the  opposite 
direction.  A  rotating  field  is  set  up  in 
the  stator  by  means  of  a  peculiar  trans- 
former 7,  having  a  stationary  primary 
winding  and  two  secondary  windings,  the 
latter  mounted  on  a  revolvable  core  like 
the  armature  of  a  motor.  The  two  sec- 
ondary windings  are  set  at  right  angles 
to  each  other ;  consequently,  when  one  is 
in  position  for  maximum  induction,  the 
other  is  in  the  neutral  position.  The 
transformer  armature  is  mounted  on  the 
same  shaft  with,  or  otherwise  rigidly 
driven  by,  the  rotor  of  the  induction  mo- 
tor B,  The  taps  from  the  collector  rings 
of  the  motor  to  its  ring  winding  are  lo- 
cated so  that  when  one  of  the  trans- 
former secondaries  is  in  the  most  favor- 
able position  and  is  delivering  maximum 
E.  M.  F.  to  the  corresponding  stator 
winding  on  the  motor,  the  polar  axis  of 
the  rotor  ring  winding  is  in  the  most 
favorable  position  for  torque,  due  to  the 
field  of  the  then  active  stator  winding. 
The  machine,  therefore,  starts  up,  and 
the  rotation  of  the  transformer  armature 
produces  a  rotating  field  in  the  motor 
stator  which  is  always  just  ahead  of  the 
polar  axis  of  the  rotor  ring  winding. 
The  switch  /  is  for  reversing  the  motor, 
by  shifting  the  rotor  supply  current  to 
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the  other  pair  of  slip  rings.  The  adjust- 
able inductance  /'  is  for  regulating  the 
torque  of  the  rotor.  At  full  speed  the 
switch  /  is  opened,  leaving  the  machine 
a  simple  induction  motor. 


the  action  of  the  radium — an  electro- 
scope, formed  of  two  long  leaves  or  strips 
of  silver,  is  attached.  A  charge  of  elec- 
tricity in  which  there  are  no  Beta  rays,  is 
transmitted  through  the  action  of  the 
radium  into  the  leaves;  and  the  latter 


Efficient   MacKine  Vise 

CASILY  CONSTRUCTED  and  sim- 
•*-^  pie  of  operation,  this  vise  has  been 
used  for  highly  accurate  interchangeable 
work,  and  has  given  perfect  satisfaction. 
The  body,  /4,  is  of  cast  iron,  and  is  se- 
cured to  the  platen  by  two  slotted  ears, 
with  bolts  in  the  usual  way.  Two  cheeks 
H  provide  a  support  for  the  cover-plate 
B,  which  is  slotted  to  fit  the  tongue  on 
the  cheeks  and  is  secured  by  four  screws. 
These  cheeks  also  form  a  guide  for  the 
slide  C,  which  is  made  of  mild  steel  and 
slides  on  the  facing  /C,  on  the  body.  A 
hardened  steel  jaw-face  £,  is  fixed  with 
two  screws  to  C;  and  another,  F,  is  in 
like  manner  fixed  to  cover-plate  B.  The 
end  of  the  slide  is  tapped  for  screw  D, 
which  is  used  with  a  "tommy,"  and  has 
a  hardened  point  that  forces  against  latch 
C7,  fastened  to  the  cover-plate,  thus  draw- 
ing the  slide  and  clamping  the  work 
against  the  fixed  jaw  F.  The  latch  is 
used  to  facilitate  withdrawing  work  and 
to  save  backing  the  screw,  it  being  neces- 
sary only  to  slack  the  screw  and  swing 
back  the  latch,  so  that  on  pushing  the 
slide  the  work  may  be  withdrawn,  the 
space  then  allowing  the  fingers  to  grip 
the  article.  For  larger  work,  however, 
the  latch  is  not  necessary.  The  loose 
jaws  can  be  made  in  a  variety  of  forms 
to  suit  different  work. 


A  IVaditim  Clock 

•yHE  LATEST  NOVELTY  announced 
*  in  the  field  of  invention  is  a  radium 
clock.  It  is  based  on  a  somewhat  unique 
application  of  the  principle  of  radio- 
action,  and  is  the  invention  of  an  En- 
glishman. The  device  comprises  a  small 
tube,  in  which  is  placed  a  minute  quantity 
of  radium  supported  in  an  exhausted 
vessel  by  a  quartz  rod.  To  the  lower  end 
of  the  tube — which  is  colored  violet  by 
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thereby  expand  until  they  touch  the  sides 
of  the  vessel,  connected  to  earth  by  wires, 
which  instantly  conduct  the  electric 
charge,  whereupon  the  leaves  fall  to- 
gether. This  simple  operation  is  re- 
peated every  two  minutes  until  the  radio- 
active powers  of  the  radium  are  ex- 
hausted. 

As  the  life  of  this  wonderful  newcomer 
among  the  so-called  "elements"  is  vari- 
ously estimated  at  from  30,000  to  100,- 
000  years,  it  is  easy  to  see  how  the  new 
type  of  clock,  if  commercially  practicable 
— which  is  yet  to  be  demonstrated — bids 
fair  to  make  old  Father  Time  himself 
cut  his  beard  and  throw  away  his  trusty 
scythe.  The  clock  maker  and  repairer 
will  be  driven  out  of  business;  and  the 
venerated  "grandfather's  clock"  will  give 
way  to  heirlooms  in  the  hands  of  de- 
scendants whose  lines  of  ancestry  will 
have  been  as  irremediably  lost  as  are 
those  of  the  Shepherd  Kings  who  in- 
vaded Egypt.  Digitized  by  VjOU^IC 
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Styles  in  wall  paper  change  nearly 

as  often  as  do  the  fashions  for  women's 

Latest  dresses.     At   present   the 

in  Moral         raging  demand  in  Europe 

Decorations  jg  f^j.  p^^rl,  white  moire, 
and  striped  papers — styles  that  were 
popular  in  the  sixties — with  hand-sten- 
ciled and  landscape-friezed  borders. 

The  landscape  frieze  has  made  rapid 
progress  of  late.  One  of  the  reigning 
designs  of  Europe  is  shown  in  Fig.  i. 
The  best  of  the  landscape  designs  are 
adaptable  to  the  length  of  surface  to  be 
decorated.  When  a  landscape  frieze  is 
used,  the  space  to  be  covered  must  be 
carefully  considered,  because  the  effect 
would  be  ruined  if  part  of  the  design 
were  to  be  seen  "going  around  the  cor- 
ner," so  to  speak.  The  design  shown  in 
the  accompanying  illustration  is  so  ar- 
ranged that  portions  of  the  drawing  may 
be  left  out  or  added  to,  as  may  be  de- 
sired. If,  for  example,  the  length  of  the 
room  is  considerable,  and  there  is  no 
break,  two  bridges  or  even  three  may  be 
introduced,  while  in  a  smaller  space  one 
would  suffice.     In  either  case  the  land- 


scape would  be  complete.  This  ingenious 
arrangement  is  brought  about  by  certain 
features,  such  as  the  skyline,  being,  in 
certain  places,  of  exactly  the  same  height, 
so  that  part  may  be  cut  out  if  desired. 

Sometimes  the  result  is  obtained  in  an 
entirely  different  way.  The  design  is  so 
arranged  as  to  consist  of  half  a  dozen  or 
so  different  parts,  each  one  separate  from 
the  others.  When  the  space  is  limited, 
these  figures  are  brought  closer  together 
than  before  by  cutting  away  portions  of 
the  paper  intervening.  A  very  successful 
specimen  of  this  kind  of  design  is  exe- 
cuted by  hand  by  means  of  stencils.  It 
consists  mostly  of  outlines  of  vessels  of 
various  sizes.  In  order  to  cope  with  the 
problem  of  dealing  with  spaces  of  dif- 
ferent sizes,  the  artist  arranged  to  omit 
or  add  to  the  number  of  vessels ;  and  a 
further  difference  is  made  by  changing 
the  position  of  some  of  the  outlines,  so 
that  no  two  lengths  of  this  particular  de- 
sign are  exactly  alike. 

Fig.  2  is  an  example  of  hand-work 
stencil  frieze,  the  distinguishing  features 
of  which  are  the  bold  drawing  and  the 


FIG.  1.    MODERN  LANDSCAPE  FRIEZE. 
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splendid  coloring.  Friezes  of  this  design 
are  usually  employed  over  plain  grounds 
such  as  ingrain  paper,  and  they  produce 
excellent  effects.  The  blending  of  colors 
is  done  by  hand,  and  cannot  be  success- 
fully copied  by  machine  work.  Even 
where  actual  blending  is  not  employed, 
the  graduation  of  color  is  used.  Some 
of  the  figures  shown  in  the  design  are 
thus  graduated  in  color  from  dark  to 
light.  This  is  effected  by  using  a  very 
moderate  amount  of  color  on  the  stencil 
brush,    and    this    becomes    almost    ex- 


SoME  IDEA  of  the  cost  of  modern  war- 
fare can  be  arrived  at  by  taking  a  Jap- 
j.        -         anfse    warship    like    the 

TO^««r»-,«^-    Kasuga   or   Nisshin   and 

Firing  Cannon        i     i  . •        .^  %         c 

calculatmg  the  number  of 

shots  it  would  discharge.  The  first- 
named  ship  carries  four  cannon  which 
cost  $30,000  each.  One  of  these  guns 
can  fire  two  shots  per  minute,  and  every 
shot  costs  $400;  thus  in  five  minutes 
these  four  cannon  can  discharge  forty 
bombs  at  a  cost  of  $16,000.  The  smaller 
cannon  cost  each  $18,000,  and  every  shot 


FIG.  2.    HAND-STENCILED  FRIEZE. 


hausted  before  the  lighter  portions  are 
reached. 

Another  recent  departure  in  wall  deco- 
ration is  the  use  of  coarse  fabric,  one  of 
the  best  known  varieties  of  which  is 
called  "fab-ri-co-na."  This  is  pasted 
on  the  wall  and  gives  a  level  surface  of 
great  durability.  It  serves  the  useful 
purpose  of  preventing  the  wall  from 
cracking.  The  fabric  is  most  frequently 
used  without  ornament,  thus  producing  a 
very  rich  and  dignified  appearance  and 
proving  very  durable.  The  texture  is 
purposely  made  coarse  in  order  to  break 
up  the  surface,  which  it  does  most  effec- 
tually, adding  greatly  to  the  artistic  effect 
of  the  decoration  considered  as  a  whole. 

Still  another  important  departure  in 
the  treatment  of  mural  surfaces,  is  the 
use  of  what  are  known  as  "water  paints," 
which  have  grown  in  popularity  of  late. 
They  may  be  described  as  "washable  dis- 
tempers," but  they  are  greatly  superior 
to  ordinary  distempers  in  fineness  and 
finish.  Very  charming  results  are  fre- 
quently obtained  by  their  use. 


they  fire  means  an  expenditure  of  $70. 
They  are  rapid,  and  it  is  estimated  that 
ijKfive  minutes  the  twelve  cannon  could 
cfi^harge  shot  to  the  value  of  nearly 
$3'5,C)bo. 


*At  PRESENT  the  monopolies  of  France 
consist  of  thV  postal  and  telegraph  and 
J  Instate  telephone      services,      the 

Mcmbpoliesin  striking  of  money,  the 
Fianct  manufacture  and  sale  of 
powde^,.  tobacco,  and  stamps.  No  one 
complains  of  the  state .  handling  of  the 
issue  of  coin;  neither  does  anyone  com- 
plain of  its  working  of  the  powder  trade ; 
but  the  complaints  on  each  of  the  other 
heads  are  never-ceasing:  and  one  needs 
only  to  have  tried  to  talk  by  telephone, 
attempted  to  strike  a  French  match,  or 
had  the  misfortune  to  smoke  a  French 
cigar,  to  know  how  well  founded  the 
complaints  are.  The  one  open  defense 
the  Government  offers  for  them  is  that 
they  constitute  a   fcSMi^^f^yiWiWit^^^ 
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ation  which  is  accq)table  to  the  French 
taxpayers. 

The  real  cause  of  the  continued  exist- 
ence of  these  monopolies,  is  the  political 
wire-pullers ;  and  it  is  because  of  the  new 
opportunities  which  a  fresh  monopoly 
would  afford,  that  the  wire-pullers  wel- 
come enthusiastically  an  audacious  proj- 
ect which  is  now  being  matured,  to  be 
ready  for  the  reopening  of  the  Chamber 
— which  is  nothing  more  nor  less  than  the 
turning  of  all  insurance  business  in 
France  into  a  government  monopoly. 

Extraordinary  as  such  a  move  would 
be,  it  is  not  impossible  that  the  French 
Parliament  will  accept  it 

The  Chinese,  who  are  said  to  have 
invented  printing,  have  made  little  prog- 

AChlne-       ^^^«^.  '"  }^    ^u^^^'^rw- 

Printer'.  T«k    letting  type  by  the  Chi- 

nese    method    is    a    slow 

process.     The   Chinaman's   "case"   is   a 

whole  room.    The  walls  of  the  room,  up 

to  the  height  of  the  compositor's  head, 


Chinese  Printer  at  his  Case. 

are  made  slanting;  and  there  the  5,000 
or  6,000  characters  are  divided  off  into 
classes  by  partitions. 

The  American  printer  has  all  the  type 
in  a  small  case  in  front  of  him,  and  can 
easily  reach  every  letter  with  one  hand 
without  moving  from  his  seat.  The 
Chinese  printer  may  go  to  one  corner  of 
the  room  to  get  one  type,  and  then  to 


the  opposite  corner  to  get  the  next  type. 
Even  with  this  slow  process,  the  China- 
man has  made  considerable  improvement 
over  his  former  methods,  by  employing 
the  American  "stick,"  "forms,"  "com- 
posing stone,"  and  "keys,"  and  a  press 
similar  to  the  American  make.  The 
Chinese  compositor  carries  the  copy  in 
his  head,  for  the  Chinaman  has  a  won- 
derful memory.  This  he  must  have  in 
order  to  learn  the  language  and  to  be- 
come familiar  with  the  thousands  of 
characters  necessar>'  to  read  and  write. 
The  printer  looks  at  the  copy  once,  and 
is  able  to  set  up  an  entire  article  of,  say 
500  words,  without  consulting  it  again. 

The  telephone  has  robbed  Alpine 
heights  of  some  of  their  terrors.  Two 
The  Telephone    ^Ipestrians  lately  lost  their 

in  the  Alps  ^^y  ^"  ^^^  S:reat  St.  Ber- 
nard mountain.  Wander- 
ing for  hours  in  a  fierce  snowstorm  they 
at  last  reached  one  of  the  newly  built 
shelters  erected  by  the  monks.  There 
they  found  not  only  food  and  a  lamp, 
but  also  a  telephone  connected  with  the 
hospice.  They  called  up  the  monks :  and 
soon  one  of  the  Brothers  appeared,  ac- 
companied by  two  St.  Bernard  dogs,  and 
conducted  the  men  to  the  hospice,  where 
they  received  the  proper  care.  Many 
huts  with  telephones  have  been  built  in 
exposed  places,  and  a  number  of  lives 
have  thus  been  saved. 


Hundreds  of  tons  of  Egyptian  rags 
are  imported  every  year  into  the  United 

Egyptian         ^^^*^^  *^  ^"^^^^  *^^  P^P^^ 
^  mills.     At  Mannheim-on- 

the-Rhine,  American  im- 
porters have  rag-picking  houses,  where 
rags  are  collected  from  all  over  Europe, 
the  disease-infected  Levant  not  excepted, 
and  where  women  and  children,  too  poor 
to  earn  a  better  living,  work  day  after 
day  with  wet  sponges  tied  over  their 
mouths,  sorting  these  filthv  scraps  for 
shipment  to  New  York.  The  best  grades 
of  paper  are  made  from  these  rags.  The 
common  grades  are  made  from  wood 
pulp,  which  is  obtained  by  grindinie:  and 
macerating  huge  blocks  from,, very,  .soft 
wooded  forest  trees. '^^^^^^^^3^^ 
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IT  IS  NATURAL,  perhaps,  that  the 
spectacular  in  science  should  im- 
press the  layman.  He  becomes  in- 
terested, even  fascinated,  at  once  by 
liquid  air  and  all  its  manifold  possibili- 
ties which  the  imagination  can  suggest — 
and  a  well-developed  imagination  in  a 
layman  can  suggest  many  things.  In  this 
he  has  an  advantage  over  the  scientist, 
who  is  obliged  to  chain  down  his  imagi- 
nation to  demonstrable  facts.  But  there 
is  nothing  in  scientific  achievement  or 
endeavor  which  so  appeals  to  the  lay 
public  as  the  thought  of  airships  and  the 
whole  question  of  aerostation. 

When  Santos  Dumont  steers  his  dirig- 
ible balloon  around  the  Eiffel  Tower, 
the  whole  world  wonders  and  applauds, 
although  this  same  world  may  not  be  on 
speaking  terms  with  the  law  of  gravita- 
tion. Laymen,  in  all  ages  since  that  won- 
derful triumph  of  science,  the  sea-going 
ship,  made  man  master  of  ocean  as  well 
as  of  land  navigation,  have  watched  with 
longing  eyes  and  souls  on  fire  the  flight 
of  birds  through  the  impalpable  atmos- 
phere. 

"O,  that  I  had  the  wings  of  a  dove !" 
sang  the  Psalmist,  that  most  human  and  , 
most  god-like  of  the  ancients,  three 
thousand  years  ago.  And  these  words 
have  echoed  in  human  hearts  ever  since. 
But  not  until  comparatively  recent  times 
has  navigation  of  the  air  seemed  pos- 
sible. 

The  imagination  of  the  ancients  pict- 
ured Daedalus  and  Icarus  as  flying  with 
manufactured  wings.  The  latter  flew  so 
near  the  sun  that  the  waxen  wings 
melted,  and  he  was  precipitated  into  the 
sea,  there  to  become  an  island — not  the 
worst  fate  that  could  befall  a  man.  Yet, 
so  impossible  did  the  achievement  seem 


even  in  those  days  of  robust  imagina- 
tions, that  only  the  greatest  of  the  gods 
had  the  power  of  flight.  To-day,  how- 
ever, when  men  of  recognized  scientific 
standing  are  experimenting  more  or  less 
successfully  with  aeronautics,  there  is 
hope  that  the  imagination  of  the  layman 
will  soon  become  a  fact  of  science,  and 
the  world  will  move  on  to  another  era. 

To  a  layman,  nothing  so  greatly  em- 
phasizes the  difference  between  the 
scientific  world  of  to-day  and  the  epoch 
immediately  preceding,  as  the  exhibit  of 
flying  machines  or  airships  at  the 
Louisiana  Purchase  Exposition  in  St. 
Louis.  That  the  American  Congress 
should  experiment  in  that  direction  is 
no  cause  for  wonder  when  we  have  seen 
this  same  Congress  bombarding  the  of- 
fending atmosphere  in  vain  efforts  to 
produce  rain.  But  when  a  hurdle  race 
of  airships  is  actually  made  a  part  of  the 
program  at  an  international  exposition, 
in  the  expressive  language  of  the  day, 
"there  is  something  doing." 

Think  of  it!  Flying  machines!  And 
constructed  with  the  approval  of  science ! 
Only  a  few  years  have  passed  since 
"Darius  Green  and  his  flying  machine" 
started  from  the  barn  and  fell  into  ig- 
nominy. But  here  in  the  twentieth  cent- 
ury, Professor  Langley  launches  his  air- 
ship and  falls  into  glory.  In  the  nine- 
teenth century,  public  opinion,  regard- 
less of  its  hopes,  was  prone  to  class  pro- 
moters of  the  flying  machine  with  those 
of  perpetual  motion,  which  has  always 
had  such  a  fascination  for  laymen,  not- 
withstanding. It  seemed  like  flying  in  the 
face  of  Providence,  so  to  speak. 

As  a  matter  of  fact,  successful  air  sail- 
ing is  onlv  a  little  more  than  a  centurv 
old.    At  the  begi,on|n|^o(jl5^g^pth 
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century,  an  Italian  chemist  in  Scotland 
tried  to  fly  to  France ;  but,  while  his  idea 
was  commendable,  the  execution  was  dis- 
astrous. The  law  of  gravitation  refused 
to  make  an  exception  and  suspend  opera- 
tions in  his  case,  and  so  he  fell,  breaking 
the  bone  of  his  thigh.  The  trouble  seems 
•  to  have  been,  according  to  the  prevail- 
ing belief,  not  in  the  idea  but  in  the  con- 
struction of  the  wings.  In  this  important 
matter  he  used  rooster  instead  of  eagle 
feathers — ^an  inexcusable  blunder.  The 
flight  of  the  eagle  is  well  known  and  phe- 
nomenal. On  pinions  strong  he  rises 
through  space  as  if  to  reach  the  very 
sun.  But  the  rooster  is  satisfied  if  he 
can  manage  to  get  over  the  barnyard 
fence.  How  could  mortal  man  expect 
to  fly  with  such  a  handicap?  The 
rooster  feathers  pulled  him  down.  The 
audacious  Italian  cleared  the  fence,  then 
straightway  commenced  wallowing  and 
scratching  in  the  neighbor's  garden. 

Not  until  June  5,  1783,  was  the  first 
balloon  ascension  made  by  two  daring 
brothers  named  Stephen  and  Joseph 
Montgolfier.  It  is  a  noteworthy  fact  that 
their  success  was  largely  due  to  "hot 
air."  Since  then  the  balloon  has  been 
a  factor  in  the  scientific  world,  as  well 
as  an  important  adjunct  to  the  phenom- 
enon known  as  the  county  fair,  and  "hot 
air"  has  become  one  of  the  world's  great 
motive  powers. 

But  balloons  are  one  thing,  and  air- 
ships something  entirely  diflferent.  How 
to  steer  these  balloons,  that  is  the  ques- 
tion. The  balloon  will  never  become 
popular  as  a  means  of  conveyance  until 
it  can  be  depended  upon  to  run  on  some- 
thing like  schedule  time  and  to  arrive 
somewhere  near  its  destination.  What 
will  it  avail  to  ascend  into  the  air,  no 
matter  to  how  great  altitude,  if  you  have 
to  walk  back?  The  layman  does  not 
care  whether  the  ascent  is  made  by  means 
of  a  gas  bag  or  an  inclined  plane,  if  only 
he  can  navigate  the  air  and  enjoy  some 
new  sensations.  Til  stake  my  scientific 
reputation  on  the  prediction  that  this  will 
some  time  happen.  Man  will  some  day 
be  master  of  the  air  as  he  is  now  of  land 
and  ocean. 

There  are  some  of  us  even  now  who 


have  no  patience  with  phenomena  like 
airships,  although,  if  the  truth  were 
known,  we  have  been  chasing  them  under 
some  other  name  all  our  lives,  and  shall 
keep  on  in  the  pursuit  until  we  ourselves 
become  airships  and  take  our  flight  from 
this  world  of  care  and  mystery.  Yet, 
there  is  nothing  unreasonable  in  the 
thought  of  an  airship.  The  mystery 
lies  in  the  fact  that  man  has  not  suc- 
ceeded in  flying  before  this.  Since  EHjah 
of  old  made  his  spectacular  ascent  into 
I  leaven,  we  have  been  trying  to  "get  off 
the  earth." 

The  world  is  full  of  mysteries,  and 
one  more  or  less  cannot  matter.  Man 
himself,  the  greatest  mystery  of  all, 
spends  his  brief  existence  working  out 
their  solution,  and  with  every  discovery 
makes  the  mystery  more  profound. 
Could  we  clear  up  all  of  the  enigmas, 
life  would  lose  much  of  its  spice.  Still, 
among  the  other  mysteries,  it  must  be 
confessed  that  the  term  airship  has  a 
peculiar  flavor,  and  we  roll  it  beneath 
the  tongue  with  special  unction. 

It  is  so  in  keeping  with  our  longings 
and  aspirations.  Think  of  it !  To  mount 
through  space!  To  leave  behind  this 
world  of  care  and  trouble  for  a  brief 
period  of  rest  beyond  reach  of  the  smoke 
and  dirt  of  civilization!  To  pass  even 
beyond  the  clouds  that  in  their  purity 
o'erhang  the  earth  as  great,  white-winged 
thoughts  o'erhang  the  soul !  What  hopes 
and  aspirations  would  come  to  us  in  that 
ethereal  retirement!  Methinks,  as  the 
ancient  giant,  ignoble  son  of  earth,  took 
on  new  bodily  vigor  with  every  contact 
with  the  soil,  so  should  we,  exalted  sons 
of  Heaven,  expand  in  mind  and  soul  with 
every  flight. 

O,  the  airships  of  life — ^hopes  and  as- 
pirations, vain  imaginings  of  things  to 
be,  which  uplift  the  soul!  These,  after 
all,  are  the  real  things.  The  great  dream 
life^  is  the  real  life,  and  the  daily  ex- 
perience is  the  dream.  From  childhood 
to  age  we  sail  these  ethereal  seas.  Fort- 
unate is  he  who  can  sail  on  schedule 
time ;  who  can  translate  these  hopes  and 
ideals  into  experience ;  who,  far  from  the 
sordidn^ss  of  earth,  can  "hitch  his  wagon 
to  a  star"  and  arrive  at  his  destination. 
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Costume  and  Custom 

The  Strange  Practice  of  Tattooina  —  A   Survival  of  Barbarism  that  Has 

Its  Counterpart  in  the  Modern   Passion   for  Fashionable 

Bodily  Adornment; 


DECORATING  THE  FACE 
AND  FORM  has  been  a  hu- 
man weakness  since  the  earliest 
knowledge  of  man.  The  same 
innate  vanity  that  prompts  the  woman  of 
certain  parts  of  the  globe  to  paint  her 
cheeks  a  roseate  hue,  to  punch  ear-ring 
holes  in  her  ears,  wear  sparkling  dia- 
monds, and  bind  her  waist  in  a  vise-like 
encasement  to  mould  its  outlines,  causes 
the  women  and  men  of  other  regions  to 
paint  their  faces  and  forms  most  glar- 
ingly and  in  many-hued  designs,  to  carve 
their  skins,  and  to  decorate  their  persons 
with  feathers  and  rings.  The  Chinese 
woman  who  incases  her  foot  in  iron  sHp- 


Tattoobd  Marquesas  Islander 


pers  to  keep  them  small,  laughs  at  the 
American  woman  who  binds  her  waist, 
thus  cramping  and  restraining  the 
growth  and  actions  of  the  vital  organs; 
and  the  American  woman  who  binds  her 
waist  laughs  in  turn  at  the  Chinese 
woman  who  is  so  foolish  as  to  restrict 
the  growth  of  her  feet.  The  Marquesan 
or  Japanese  who  tattooes  her  whole  body 
with  brilliant  images  of  birds,  leaves,  and 
animals,  thinks  she  is  supremely  beauti- 
ful and  the  envy  of  all  women  who  do 
not  endure  the  torture  of  similarly  deco- 
rating themselves. 

Excessive  decorating  of  the  body  with 
knife,  paint,  and  ornaments  is  practiced 
by  nearly  all  savages,  but  gradually 
diminishes  among  a  people  in  proportion 
to  their  advancement"  in  civilization.  Re- 
turning to  the  custom  is  said  to  be  an 
unmistakable  sign  of  degeneracy.  This 
is  one  reason  why  the  woman  of  to-day 
is  in  general  said  to  be  inferior  to  the 
man,  and  why  she  is  said  to  resemble 
more  closely  the  savage. 

Tattooing  is  one  of  the  most  ancient 
and  general  methods  of  personal  orna- 
mentation. In  Japan  and  the  Marquesas 
Islands  it  has  reached  its  most  advanced 
stage;  but  there,  like  everywhere  else,  it 
is  confined  to  the  ignorant  and  uncivi- 
lized. In  Japan,  tattooing  is  often  made 
a  substitute  for  clothing.  The  custom 
prevails  throughout  Polynesia,  but  is 
most  popular  in  the  Marquesas  Islands. 
There,  many  persons  may  be  found  with 
every  part  of  the  body  decorated,  from 
the  crown  of  the  head  to  the  toe  nails. 
There,  as  well  as  in  certain  parts  of 
Japan,  some  of  the  women  wear  nothing 
but  a  small  cloth  ^aj-pun^d  ^^J|»^^. 
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SPECIMENS  OF  JAPANESE  TATTOOING 


sometimes  carrying  an  additional  wrap 
which  they  can  throw  over  their  bodies 
to  keep  off  the  hot  sun.  The  accompany- 
ing illustrations  from  the  Scientiiic 
American  aptly  depict  the  practice. 
Women  sometimes  have  their  tongues 
tattooed  as  an  expression  of  grief  for 
loss  of  their  husbands. 

Tattooing  is  one  of  the  most  painful 
of  tortures.  The  principal  motive  of  its 
origin  was  to  leave  a  perpetual  evidence 
on  the  body,  of  the  physical  suffering  the 
person  had  undergone  to  prove  his  forti- 
tude. Many  instances  have  occurred, 
however,  when  the  young  warriors  have 
been  overcome  by  the  agony,  have  fled 
from  the  scene  of  the  operation,  crazed 
with  pain,  and  hence  have  ever  afterward 
been  despised  as  cowards. 

The  operator,  called  the  "Matai,"  first 
traces  out  his  pattern  on  the  skin,  and, 
this  being  done,  commences  to  drive  his 
toothed  tattooing  comb  into  the  flesh. 
This  comb  is  made  of  many  fine  cambric 
needles  firmly  bound  to  a  piece  of  bam- 
boo about  seven  inches  long.  In  this 
process  is  used  a  mallet  with  which  the 


Matai  strikes  the  comb  sharp  and  rapid 
taps,  driving  the  needles  deeply  into  the 
flesh.  Assistants  are  ready  with  strips  of 
white  "masi"  to  clean  off  the  blood  as  it 
flows  from  the  wounds.  It  usually  takes 
an  hour  to  tattoo  a  space  three  inches 
square,  which  generally  is  as  much  as  is 
done  at  one  operation.  The  "patient" 
returns  every  week  or  two  until  the 
operation  is  completed.  One  payment  is 
demanded  before  the  first  '^sitting;"  and 
when  the  operation  is  about  half  done, 
another  is  asked  for.  If  this  is  not  made, 
the  operator  refuses  to  complete  the 
work,  and  the  young  chief  may  be  left 
"half  dressed,"  so  to  speak,  for  the  rest 
of  his  life.  Therefore  the  payment,  as  a 
usual  thing,  is  promptly  forthcoming. 
Although  the  victim  suffers  indescribable 
agonies  while  the  operation  is  in  prog- 
ress, he  glories  in  the  achievement  when 
the  work  is  completed,  as  it  signifies  his 
admission  to  manhood  and  makes  him  the 
more  admired  by  the  women.  Cinnabar 
and  India  ink  are  the  ingredients  used. 
Tattooing  among  women  is  more  popular 
in  Japan  than  in  Polynesia. 
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Metals  Under  the  Microscope 

BeautiAil  Crystalline  Construction  Often  Explains  Mooted  Mysteries 


WONDERFUL  APPEAR- 
ANCES and  conditions  in  the 
construction  of  metals  are  re- 
vealed through  the  micro- 
scope, an  instrument  that  has  lately  added 
a  hundred-fold  in  interest  to  the  study 
of  metallurgy.  If  you  have  never  ex- 
amined a  piece  of  iron  or  steel  or  zinc 
or  other  metal  with  the  microscope,  you 
have  no  idea  of  the  beauty  or  nature  of 
its  real  construction.  You  ms^y  find  it  to 
be  something  entirely  different  from 
what  you  thought  it  was :  and  in  the  sight 
you  see,  you  may  discover  the  explana- 
tion of  many  strange  characteristics  of 
metals  that  you  have  marveled  at  before. 
Microscopic  examination  of  polished 
and  etched  specimens  of  metals  shows 
most  intricate  and  extremely  minute 
variations  in  their  internal  stnicture.  A 
noted  French  metallurgist  who  studied 
the  direct  reduction  of  iron  from  its  ores, 
and  who  followed  the  successive  changes 
by  the  aid  of  the  microscope,  has  this  to 
say: 

"If  to  these  analytical  data,  observations 
under  the  microscope  with  a  magnification  of 
300  to  400  diameters  be  added,  it  is  seen  that 
ordinary  iron  is  merely  a  metallic  network 
with    a    close-grained   tissue   and   submerged 


scoriaceous  opaline,  sometimes  subcrystalline, 
portions,  with  little  globules  and  metallic 
grains  arranged  in  every  direction.  Some- 
times nests  of  translucent  prismatic  and  bacil- 
lary  crystals,  with  metallic  portions  adhering, 
are  noticed  hidden  in  the  paste;  these  are 
grains  of  steel  which  can  be  made  to  disap- 
pear by  heating." 

Dr.  Sorby  says:  "Steel  must  be  re- 
garded as  an  artificial  crystallized  rock." 
The  keynote  of  metallurgy  may  be  found 
in  these  words. 

Until  recently  the  applications  of  the 
metals  to  the  arts  and  sciences  have  been 
based  almost  wholly  upon  the  results  of 
chemical  analyses  and  certain  mechanical 
tests  involving  breaking  strength  and 
limit  of  elasticity.  But  chemical  analysis 
can  only  partially  determine  the  constitu- 
tion and  physical  properties  of  complex 
bodies;  it  can  take  no  account  of  the 
mechanical  treatment  the  metal  has  un- 
dergone in  the  process  of  manufacture 
Hammering,  rolling,  squeezing,  drawing, 
annealing,  etc.,  induce  changes  which 
profoundly  modify  the  elasticity  and 
other  physical  properties,  though  they  do 
not  in  the  least  change  the  ult'mate 
chemical  composition.  The  effects  of  im- 
pact, torsion,  alternations  of  stress,  and 
excessive  strain,  can  be  appreciated  only 


Tin  Crystals  in 
Tin  Plate. 


Crystal  Grains  in 
Cast  Silver. 


Mild  Steel  after 
AnnealiniE  at  TOO^*  C 


STRUCTURE  OF  METALS  AS  REVEALED  BY  THE  MICROSCOPE 
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when  the  changes  of  structure  induced 
in  the  metals  affected  are  fully  known. 
In  such  cases  the  application  of  the  mi- 
croscope renders  a  most  valuable  aid  in 
elucidating  the  source  and  nature  of  these 
changes,  inasmuch  as  it  reveals  to  the  eye 


An  Iron  Crystal. 
Seen  under  the  Microscope. 

the  altered  configurations  of  the  constitu- 
ent bodies. 

The  most  important  results  of  the  mi- 
croscopic investigation  of  metals  have 
been  obtained  from  the  study  of  alloys, 
whose  properties  largely  depend  upon 
their  physical  constitution.  The  alloy  at 
present  claiming  chief  attention  is  steel, 
with  its  great  variety  of  structures,  dif- 
fering not  only  with  each  content  of  car- 
bon, but  also  WMth  that  of  other  con- 
stituents either  adventitious  or  purposely 
added  to  produce  a  given  effect.  That 
the  nature  and  arrangement  of  structure 
is  by  far  the  most  important  factor  in 
determining  physical  properties,  is  be- 
coming more  evident  every  day ;  and 
most  of  the  researches  of  metallograph- 
ists  are  conducted  on  this  assumption,  for 
it  certainly  enables  one  to  explain  many 
problems  otherwise  insolvable,  such  as 
the  cause  of  cracks,  breakage,  and  other 
defects  in  samples  of  similar  chemical 
composition. 

Another  illustration  may  be  taken  from 
the  case  of  the  bearing  metals  used  for 
reducing  friction.  These  alloys  are  found 
to  consist  of  different  constituents  vary- 
ing in  hardness :  and  the  load  of  the  jour- 
nal is  carried  through  them  by  the  hard 
component  of  the  alloy,  which  is  found 


to  possess  a  low  coefficient  of  friction,  the 
plasticity  of  the  matrix  making  it  pos- 
sible for  the  bearing  to  adjust  itself 
closely  around  the  shaft.  The  plasticity 
may  be  ascertained  by  means  of  compres- 
sion test,  but  the  nature  of  the  constitu- 
ents must  be  determined  by  microscopic 
examination. 

The  manner  in  which  crystalline  struc- 
ture in  metals  is  developed  varies  ;  but  the 
main  factor  is  temperature.  The  more 
slowly  a  metal  is  cooled  from  the  melt- 
ing point,  the  larger  will  be  the  dimen- 
sions of  crystals,  the  more  perfectly  will 
they  be  formed,  and  the  more  symmetric- 
ally will  they  group  themselves  together. 
On  the  other  hand,  if  a  metal  be  sub- 
mitted to  pressure,  not  only  will  the  in- 
dividual crystals  be  distorted,  but  the  or- 
derly arrangement  of  the  whole  mass  will 
be  disturbed ;  and  when  the  pressure  is 
carried  to  a  certain  extent,  the  metal  will 
become  so  weak  as  to  be  easily  fractured 
by  a  slight  additional  force.  Now,  as  the 
crystalline  condition  is  the  natural  state 
of  a  metal,  any  deviation  from  this  will 
be  unnatural.  In  that  case  the  molecules 
are  ever  tending  to  pass  back  again  to 
the  normal  state,  which  is  perfectly 
effected  by  remelting. 

When  a  piece  of  iron  is  strained  in  ten- 
sion, its  crystal  grains  become  elongated 
in  the  direction  of  tension ;  but  when  the 
specimen  has  subsequently  been  annealed 


Micro-stricture  of  Granite. 

by  being  heated  to  a  bright  red  heat,  all 
signs  of  elongation  disappear  from  the 
crystalline  pattern  revealed  by  the  micro- 
scope, and  the  metal  has  resumed  its 
original  condition.  In  investigating  met- 
als under  strain,  it  is  found  that  when 
the  metal  is  stretched  beyond  its  elastic 
limit,  sharp  black  lines  appear  on  the  sure 
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face  of  the  crystals,  parallel  to  one  an- 
other in  each  crystal,  but  in  different  di- 
rections in  different  crystals.  They  then 
look  like  a  crevassed  glacier,  and  the 
lines  like  cracks.  These  lines,  however, 
are  not  cracks,  but  "slips"  along  the  clea- 
vage, or  gliding  planes,  and  are  termed 
"clip-bands."  Such  bands  are  produced 
also  by  compression  or  torsion,  and  it  is 
in  virtue  of  this  action  that  plasticity  in 
metals  is  possible.  Prolonged  annealing 
tends  to  produce  large  crystals  in  iron 
and  steel,  but  even  a  short  exposure  to 


a  suitable  temperature  produces  complete 
recrystallization. 

For  the  exact  examination  of  the  struc- 
ture of  metals  with  the  microscope,  it  is 
necessary  to  have  the  specimen  perfectly 
flat  and  free  from  scratches,  as  scratches 
tend  to  mask  the  real  structure ;  further, 
flatness  enables  all  the  parts  to  be  proper- 
ly focused  under  the  microscope — an  in- 
dispensable condition  when  photography 
is  used.  The  section,  for  convenience, 
should  be  about  half  an  inch  square  and 
one-eighth  of  an  inch  thick. 


Technical  Training  Pays 

Interesting  Facts  Revealed  by  Studying  the  Earning  Capacities  of  the  Graduates 
of  One  Important  American  Technical  School 


TECHNICAL  SCHOOL  GRAD- 
LTATES  possess  an  enormous 
advantage  over  all  their  com- 
petitors in  the  engineering 
world ,  according  to  careful  averages 
that  have  just  been  made  by  President 
Dodge  of  the  American  Society  of  Me- 
chanical Engineers,  showing  the  follow- 
ing annual  earning  capacity  of  the  differ- 
ent classes  of  workmen : 

Technical  school  graduate,  average  wages 
$2,150.00. 

Shop-trained  workman,  average  maximum 
wages  $790.00. 

Unskilled  workman,  average  maximum 
wages  $510.00. 

Of  course,  there  are  unskilled  work- 
men and  shop-trained  workmen  who 
make  much  more  than  the  figures  indi- 
cate ;  but  these  show  truthfully  the  aver- 


age maximum  wages  received  by  them. 
Further,  President  Dodge  finds  that  the 
unskilled  man  has  reached  his  maximum 
earning  capacity  of  $510  at  the  age  of 
22  years.  This,  capitalized  at  5  per  cent, 
gives  him  a  potential  value  of  about  $10,- 
000.  The  shop-trained  man  reaches  his 
maximum  of  $790  per  year  at  24  years 
of  age.  The  wages  of  the  technical  school 
graduate  are  still  rising  at  32  years  of 
age,  when  he  receives  an  annual  income 
of  $2,150,  which  gives  him  a  potential 
value  of  $43,000  when  capitalized  at  5 
per  cent. 

The  accompanying  diagram,  prepared 
from  data  received  from  graduates  in 
Electrical  Engineering  of  the  Worcester 
(Mass.)  Polytechnic  Institute,  substan- 
tiates    the     conclusions     of     President 

Dodge,  and  further  emphasise?,  fh^  ad- 
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vantages  of  a  thorough  technical  train- 
ing.    The  diagram  is  unique,   showing 


very  completely  the  financial  prospects 
of  technical  graduates  from  year  to  year. 
The  Department  of  Electrical  Engineer- 
ing of  the  Worcester  Polytechnic  Insti- 
tute has  been  established  but  eight  years, 
and  hence  there  are  data  available  for 
this  period  only ;  but  during  this  time  a 
large  number  of  students  have  gradu- 
ated, and  data  have  been  received  from  a 
sufficient  number  of  them  to  make  a  fair 
representation  of  existing  conditions. 
From  the  curves  it  is  seen  that  the  aver- 
age graduate  who  receives  $500  per  year 
for  his  first  position  after  leaving  the  In- 
stitute, rapidly  increases  in  value,  so  that 
at  the  end  of  eight  years  he  may  expect 
to  receive  an  income  of  about  $1,900;  or 
if  he  has  been  a  graduate  student  for  one 
year,  his  incom.e  is  shown  to  average 
about  $2,500,  which,  capitalized  at  5  per 
cent,  gives  him  the  income  on  an  invest- 
ment of  about  $50,000.  By  investing  five 
years  of  his  time  and  the  cost  of  his  col- 
lege training,  he  has,  after  a  few  years, 
and  for  the  remainder  of  his  life,  in- 
creased his  income-earning  value  by  not 
less  than  $40,000.  That  the  investment 
is  a  good  one,  goes  without  saying. 


The  Turbine  Steamer  **Brighton 


ff 


A  New  Addition  to  the  Channel  Passenger  Fleet 


THE  LONDON,  BRIGHTON  & 
SOUTPI  COAST  RAILWAY 
of  England  has  always  provided 
excellent  means  of  transportation 
for  the  travelin!T^  public.  The  accom- 
panying illustration  of  the  turbine  steam- 
er Brighton  is  an  example  of  how  this 
enterprising  company,  in  cooperation 
with  the  Western  Railroad  of  France, 
takes  care  of  the  channel  traffic  between 
Newhaven  &  Dieppe. 


The  Brighton  is  fitted  up  in  the  most 
sumptuous  manner;  and,  as  is  now. usual, 
the  first-class  accommodation  is  placed 
forward  of  the  engines  and  boilers.  The 
dining  saloon,  on  the  main  deck,  is  fitted 
with  dull-polished  oak  carved  in  Eliza- 
bethan style,  and  is  provided  with  a  num- 
ber of  small  tables.  On  the  promenade 
deck,  which  runs  the  whole  length  of  the 
ship,  are  a  large  first-class  smoking  sa- 
loon,   a    handsomely)igiffegorated    ladie^ 
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boudoir,  and  a  number  of  private  state- 
rooms. On  the  after  part  of  the  main 
deck,  ample  provision  is  made  for  sec- 
ond-class passengers,  including  separate 
saloons  for  ladies  and  gentlemen  and  a 
smoking  room. 


separate  turbines,  each  driving  its  own 
line  of  shafting  and  propeller.  On  this 
boat,  however,  the  passenger  will  hardly 
be  aware  of  the  presence  of  anything  in 
the  nature  of  engines,  owing  to  the  total 
absence  of  vibration  and  to  the  machinery 
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TURBINE  STEAMER  BRIGHTON. 
BelonginK  t3  the  London,  Briehton  &  South  Coast  Railway,  and  plying  across  the  English  Channel. 


The  usual  triple-expansion  engines  are 
replaced  by  turbine  machinery  on  the 
latest  improved  plan,  designed  by  the 
Hon.  C.  Parsons,  whose  genius  has  com- 
pletely revolutionized  the  problem  of 
high-speed  marine  engines.  The  main 
engines  of  the  Brighton  consist  of  three 


not  being  in  evidence  to  either  the  visual 
or  the  olfactory  nerves.  The  new  steam- 
er is  outwardly  very  like  her  predecessor, 
the  Arundel;  is  282  feet  long,  34  feet 
broad,  and  of  about  1,100  tons'  register. 
She  has  a  speed  of  over  twenty-one 
knots,  and  is  a  steady  sea-boat. 


Do  It  Now 


If  you've  got  a  job  to  do, 

Do  it  now ! 

If  it's  one  j'ou  wish  was  through, 
Do  it  now! 

If  you're  sure  the  job's  your  own, 

Don't  hem  and  haw  and  groan — 
Do  it  now! 
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The  Suez  Canal 


A  Waterway  Assumina  Vaster  Commercial  Importance  Each  Year 


THE  SUEZ  CANAL  has  been  in 
existence  for  so  many  years  that 
in  a  large  measure  tne  pubHc 
fail  to  realize  that  its  commercial 
importance  is  still  in  its  infancy. 

The  thin  ribbon  of  water  which  unites 
the  Orient  and  the  Occident,  we  recog- 
nize as  a  great  engineering  feat  of  the 
past ;  but  the  fact  that  vast  schemes  to 
develop  this  international  property  are 
going  on  under  the  direction  of  the  Suez 
Canal  Company,  is  something  that  seems 
to  be  lost  sight  of  in  the  newer  interests 
of  the  Panama  Canal. 

It  is  at  Port  Said,  at  the  Mediterranean 
mouth  of  the  Suez  Canal,  that  this  de- 
velopment is  most  apparent.  The  old, 
ill-famed,  dirty  town,  full  of  the  human 
fcourings  of  the  Levant,  has  given  place 
to  a  comfortable  city  of  well- wooded 
streets  and  many  fine  buildings.  Along 
the  water-front  there  still  stretches  a 
medley  of  one-storied  houses,  but  the 
directors  of  the  Suez  Canal  Company 
are  laying  plans  that  will  in  time  trans- 
form Port  Said  into  a  Mediterranean 
Singapore. 

On  both  sides  of  the  northern  end  of 
the  canal,  and  on  what  is  generally,  al- 
though inaccurately,  known  as  the  Afri- 
can side,  the  existing  dockage  in  the 
Arsenal  and  Commercial  basins  is  to  be 
greatly  enlarged.  On  the  eastern  bank 
a  very  much  larger  project  is  in  con- 
templation. The  directors  have  decided 
on  the  immediate  constniction  of  an 
enormous  coal  dock,  2,112  feet  in  length 
and  1,137  fee<^  in  width.  This  will  take 
the  place  of  the  existing  basin. 

Another  matter  affecting  Port  Said  is 
the  continual  choking  up  of  the  entrance 
to  the  breakwater,  ow^'ng  to  the  rtrong 
easterly  current  along  the  shore  of  the 
delta  at  the  mouth  of  the  Nile.  This 
water,  of  course,  is  heavily  charged  with 
alluvial  earth,  and  the  deposit  sometimes 
exceeds  one  and  a-half  inches  in  twenty- 
four  hours.    To  overcome  this,  two  of 
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the  most  powerful  dredges  yet  designed 
have  been  constructed,  and  have  proved 
themselves  capable  of  dealing  adequately 
with  the  deepest  deposits. 

Another  important  improvement  is  to 
be  the  relaying  of  the  narrow-gauge  rail- 
road which  runs  from  Port  Said  to  Is- 
mailia.  This  road  was  originally  built 
as  a  construction  line  for  the  use  of  the 
workmen  on  the  canal ;  *but,  as  the  trade 
of  Port  Said  has  increased,  the  traffic  has 
become  so  great  that  the  directors  have 
decided  to  lay  a  4-foot  8-inch  gauge 
road,  and  to  run  their  trains  in  connec- 
tion with  the  Egyptian  government  rail- 
way. 

Within  the  next  five  or  six  years,  the 
Company  hopes  tliat  the  canal  will  be 
widened  to  its  utmost  limit  so  that  the 
largest  ships  will  then  be  able  to  pass 
each  other  at  almost  any  point  between 
Port  Said  and  Suez. 

Dredging  has  already  deepened  the 
canal  to  the  uniform  depth  of  about  28 
feet,  and  it  is  the  purpose  of  the  direc- 
tors ultimately  to  have  a  clear  foot  of 
water  below  the  bottom  of  the  largest 
steamer  that  has  yet  been  launched. 

It  has  also  been  discovered  that  the 
fringe  of  reeds  which  grow  on  the  Afri- 
can side  of  the  canal  below  Ismailia,  forms 
a  better  protection  for  the  banks  than  the 
courses  of  expensive  sun-dried  brick  or 
sandstone  in  use  elsewhere.  An  attempt 
has  been  made  to  grow  these  reeds  in 
other  parts  of  the  canal;  but  the  diffi- 
culty has  been  found  that  the  reeds,  al- 
though they  will  afterwards  adapt  them- 
selves to  and  flourish  in  salt  water,  must 
originally  be  grown  in  fresh  water,  and 
there  is  no  fresh  w^ater  on  the  Asian 
shore  of  the  canal  from  end  to  end. 

Another  achievement  of  the  Canal 
Companv  is  the  stamping  out  of  malaria 
at  Ismailia,  and  turning  one  of  the  most 
fever-stricken  spots  in  Northern  Africa 
into  a  health  resort.  This  was  accom- 
plished by  Dr.  Ross,  by  filming  over  with 
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petroleum  all  the  stagnant  water  in  the 
district.  This  is  perhaps  the  best-known 
work  of  the  Suez  Canal  Company  and 
has  had  a  wide  pathological  importance. 
Those  developments  have  been  carried 


out  very  quietly  and  with  no  blare  of 
trumpets;  yet,  even  with  what  has  al- 
ready been  accomplished,  the  commercial 
interests  of  the  Suez  Canal  are  still  in 
their  infancy. 


A  Hero 


DOYS  sometimes  think  a  hero's 
^     A  man  of  giant  might, 
A  warrior  of  armor, 

A  champion  for  the  right, 
Who  through  the  world  goes  boasting 

That  wrongs  shall  be  no  more. 
The  story  of  whose  exploits 

Is  sung  from  shore  to  shore. 

In  olden  times  a  hero 

Was  such  a  man,  I  know; 
He  went  to  battle  aided 

By  javelin  and  bow. 
You  all  have  heard  of  Ajax, 

Of  Priam's  valiant  son. 
And  of  the  great  Achilles, 

Who  many  battles  won. 


But  now,  to  be  a  hero 

Is  quite  another  thing. 
And  he  who  earns  the  title 

Is  nobler  than  a  king — 
'Tis  he  who  follows  duty, 

Who  scorns  to  be  untrue, 
Who's  guided  by  his  conscience — 

Not  by  what  others  do. 

And  you  may  be  a  hero, 

By  doing  all  you  can 
To  free  the  world  from  error, 

And  aid  your  brother  man. 
And,  though  no  blast  of  trumpet 

Your  greatness  may  proclaim, 
With  heartfelt  benedictions 

Mankind  will  breathe  your  name. 
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The  Embryo  Electrical  Engineer 

Some  Sound  Advice  Based  on  Experience 


NE  OF  THE  MOST 
PERPLEXING  of  all 
the  requests  for  advice  or 
information  that  are  re- 
ceived at  this  office,  is  the 
letter  asking  us  to  advise 
a  young  man  what  course  to  pursue  in 
order  to  become  an  electrical  engineer, 
the  means  for  taking  a  collegiate  course 
not  being  available;  also  to  suggest  the 
best  branch  of  electrical  work.  It  is, 
of  course,  impossible  for  us  to  offer  much 
specific  advice  in  such  cases;  without 
knowing  .intimately  a  young  man*s  nat- 
ural characteristics,  one  cannot  intelli- 
gently suggest  what  avenue  of  work 
would  be  apt  to  suit  him  best,  and  there 
is  no  *'best  branch"  of  the  electrical  indus- 
try from  any  other  standpoint.  Naturally, 
we  advise  taking  up  a  course  of  study 
with  some  correspondence  school,  if  one 
cannot  have  the  advantage  of  personal 
tutelage;  and  when  this  is  said,  it  ex- 
hausts the  possibilities  in  the  way  of 
specific  advice  under  the  circumstances. 
Generally  speaking,  technical  education 
is  absolutely  necessary  to  even  mediocre 
success  in  any  branch  of  electrical  or 
other  technical  work ;  with  a  given 
amount  of  honesty,  intelligence,  and  in- 
dustry, the  better  the  education,  the 
greater  the  measure  of  success.  By  "ed- 
ucation" we  do  not  mean  necessarily  col- 
lege advantages,  valuable  though  they 
are;  some  of  the  highest-grade  men  in 


the  electrical  field  are  self-educated,  and 
some  of  the  most  hopelessly  incompetent 
boast  college  degrees.  With  the  facilities 
that  now  exist  for  acquiring  technical 
education,  there  is  no  excuse  whatever 
for  anyone  to  remain  wholly  ignorant 
of  fundamental  principles  and  their  ap- 
plication. But  the  road  to  complete 
qualification  as  an  electrical  engineer  is 
not  an  easy  one;  and  while  there  is  al- 
ways "room  at  the  top,"  there  is  no  room 
in  the  class  of  the  poorly  qualified — no 
demand  for  the  mediocre  engineer. 

If  one  elects  to  become  an  electrical 
engineer,  therefore,  the  standard  should 
be  set  very  high ;  and  the  aspirant  must 
determine  to  sacrifice  everything  except 
personal  character,  if  need  be,  to  the 
drudgery  of  acquiring  the  necessary  men- 
tal training  and  practical  experience. 
These  may  possibly  be  acquired  simul- 
taneously, but  it  is  usually  necessary  to 
obtain  the  mental  training  first.  De- 
tailed advice  as  to  just  what  steps  to 
take  in  order  to  secure  the  requisite 
knowledge  and  experience  is  out  of  the 
question;  a  man's  resources,  environ- 
ment, and  restrictions  chiefly  determine 
this,  and  these  are  seldom  combined  in 
the  same  way  twice.  Moreover,  a  man 
who  possesses  the  personal  qualities  es- 
sential to  thorough  success  does  not  re- 
quire to  be  steered  along  from  point  to 
point  in  his  upward  course. — American 
Electrician. 
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In  order  to  receive  attention,  all  inqairies  muat  be  addressed  to  the  Consultinc  Department,  and  must  be  accompanied 
with  the  /m//  namr  and  address  of  the  sender.    In  view  of  the  fact  that  the  inquiries  already  received  have 
far  exceeded  the  available  space,  the  Editors  reserve  the  right  to  select  for  publication 
only  those  inquiries  likely  to  be  of  greatest  interest  to  the  readers  of  the  mag- 
azine in  general.    Other  inquiries  will  be  answered  by  letter. 

Gas-Engine  Indicator  Diagrams 

Question:  Please  explain  how  to  calculate 
a  theoretical  indicator  diagram  for  a  gas  en- 
gine when  the  cylinder,  diameter,  stroke,  and 
volume  of  clearance  only  are  known.  Also, 
how  to  calculate  volume  of  clearance  required, 
when  the  diameter,  stroke,  and  desired  com- 
pression, gauge  pressure,  only  are  known.  An 
answer  to  the  above  would  be  of  great  service 
to  me,  especially  if  it  can  be  done  without 
using  logarithms. — F.  A.  D. 

Answer:  The  mathematical  formulae 
appertaining  to  the  computation  of  the 
element  of  heat,  and  its  work  in  an  ex- 
plosive engine,  are  in  a  large  measure  de- 
pendent upon  assumed  values,  because 
the  conditions  of  the  heat  of  combustion 
are  made  uncertain  by  the  mixing  of  the 
fresh  charge  with  the  products  of  a  pre- 
vious combustion  and  by  absorption,  radi- 
ation, and  leakage.  The  theoretical  dia- 
grams can  be  laid  out  by  assuming  the 
compression  and  expansion  to  be  adia- 
batic.  Assuming  the  action  to  take  place 
as  stated,  approximate  cards  can  be 
drawn,  but  results  of  any  value  cannot 
be  obtained  without  the  use  of  logarithms. 
The  relation  of  pressure  and  volumes  is 
expressed  by  the  formula 


By   plotting   pressures    vertically   and 
volumes  horizontally,  different  points  on 


the  curves  of  compression  and  expansion 
can  be  found  and  laid  out  to  the  scale 
assumed.  At  the  end  of  the  stroke  we 
know  the  total  volume,  and  the  pressure 
is  that  of  the  atmosphere.  Then  at  J4 
of  the  return  stroke,  the  volume  will  be 
2-3  of  what  it  was  at  the  beginning,  if 
the  clearance  is  Yz  the  total  piston  dis- 
placement. Calling  the  original  volume 
I,  the  volume  at  half  stroke  would  be  2-3. 
The  original  absolute  pressure  is  14.7 
pounds.  Then  in  the  formula  given 
above  we  have: 

PX(%)i*i=14.7Xl'*i 
From  this, 

P=14.7X (JL)i"»i  =14.7  X  (1.5)1** 

This  is  easily  solved  by  logarithms,  for 
we  have: 

Log  P=log  14.7+1.41  log  1.5. 

Knowing  the  logarithm  of  P,  P  itself 
can  readily  be  found. 

In  the  second  case,  we  have  to  find  the 
volume  when  the  pressure  on  the  com- 
pression curve  has  risen  to  a  certain 
amount.  The  original  pressure  and  vol- 
ume may  be  called  P  and  V  respectively, 
P  being  14.7.  The  final  pressure  and 
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volume  are  Pj,  which  is  given,  and  V— S, 
V  being  the  same  as  before,  and  S  the 
piston  displacement,  which  is  known. 
These  values  can  then  be  substituted  in 
the  formula  given  above,  which  is  solved 
as  before. 


Effect  of  Ground— Need  of  Insulation 

Question  i:  Will  a  heavy  ground  on  the 
primary  line  of  an  alternator  open  the  main 
circuit-breaker  ? 

Question  2:  Is  it  necessary  to  place  some 
kind  of  insulating  material  between  the  sub- 
base  of  an  alternator  and  the  foundation 
stone? — L.  H, 

Answer  i:  If  the  machine  or  circuit 
IS  not  otherwise  grounded  than  at  one 
point,  the  main  circuit-breaker  will  not 
open;  in  other  words,  there  must  be  a 
ground  on  each  side  of  the  line  in  order 
to  cause  a  short-circuit  and  throw  the  cir- 
cuit-breaker. 

Answer  2:  This  can  best  be  decided 
by  referring  to  the  Underwriters'  rules  on 
this  subject,  which  read  as  follows: 

"Generators  must  be  thoroughly  insulated 
from  the  ground  wherever  feasible.  Wooden 
base-frames  used  for  this  purpose,  and  wooden 
floors  which  are  depended  upon  for  msulation 
where  for  any  reason  it  is  necessary  to  omit 
the  base-frames,  must  be  kept  filled,  to  pre- 
vent absorption  of  moisture,  and  must  be 
kept  clean  and  dry.  . 

''Where  frame  insulation  is  impracticable, 
the  Inspection  Department  having  jurisdiction 
may,  in  writing,  permit  its  omission,  in  which 
case  the  frame  must  be  permanently  and  ef- 
fectively grounded.  . 

"A  high-potential  machine,  which,  on  ac- 
count of  great  weight  or  for  other  reasons, 
cannot  have  its  frame  insulated  from  the 
ground,  should  be  surrounded  with  an  in- 
sulated platform.  This  may  be  made  of  wood, 
mounted  on  insulating  supports,  and  so  ar- 
ranged that  a  man  must  always  stand  upon  it 
in  order  to  touch  any  part  of  the  machine. 

Testing  Rivet  Steel 

Question:  Please  inform  me  through  the 
columns  of  The  Technical  World,  as  to  what 
is  the  way  of  testing  a  piece  of  rivet  steel  at 
the  forge.— /P.  R.  B. 

Anszvcr:  There  is  a  great  lack  of  uni- 
formity in  the  rules  prescribed  by  differ- 


ent writers  and  by  legislation,  for  test- 
ing rivet  steel.  All  materials  entering 
the  construction  of  boilers  for  marine 
vessels  must  be  constructed  according  to 
the  regulations  prescribed  by  the  Board 
of  Supervising  Inspectors  of  Steam  Ves- 
sels. The  Board  of  Trade  rules  regard- 
ing rivet  steel  are  as  follows: 

The  tensile  strength  of  rivet  bars 
should  be  between  26  and  30  tons. 
Elongation  in  10  inches  not  less  than  25 
per  cent,  and  the  contraction  of  area  not 
less  than  50  per  cent.  Lloyd's  rules,  ten- 
sile strength  26  to  30  tons,  elongation  not 
less  than  20  per  cent  in  8  inches.  The 
material  must  stand  bending  to  a  curve 
the  inner  radius  of  which  is  not  greater 
than  yi  times  the  thickness  of  the  plate 
after  having  been  uniformly  heated  to  a 
low  cherry  red  and  quenched  in  water  at 
82"  F. 

Another  test  requires  that  the  rivets 
shall  be  capable  of  being  flattened  out 
cold  under  the  hammer  to  a  thickness 
J4  the  diameter,  and  of  being  flattened 
out  hot  to  a  thickness  of  1-3  the  diameter, 
without  showing  cracks  or  flaws. 


Boiling  Point  of  Gasoline 

Question:  I  am  interested  in  the  gasoline 
engine,  and  should  like  to  know  the  answers 
to  the  following  questions; 

1.  How  many  cubic  inches  of  gas,  at  at- 
mospheric pressure  will  a  cubic  inch  'of  gaso- 
line generate,  providing  the  temperature  re- 
mains constant? 

2.  At  what  temperature  will  gasoline  boil 
at  atmospheric  pressure? 

3.  How  many  cubic  feet  of  air  at  ordinary 
temperature  and  atmospheric  pressure  are  re- 
quired to  completely  burn  one  cubic  inch  of 
gasoline  ? 

4.  What  is  the  increase  in  pressure  of  a 
properly  proportioned  charge  of  air  and  gaso- 
line ?-H.  P., /r. 

Answer  i.  The  vapor  of  commercial 
gasoline  at  60°  F.  is  equal  to  130  volumes 
of  the  liquid. 

2.  Gasoline  boils  at  from  140**  to  158** 
F.,  depending  upon  its  specific  gravity. 
The  higher  the  specific  gravity,  the 
higher  will  be  the  boiling  point. 

3.  Since  the  ordinary  gas  requires 
about  9  volumes  cfi^ti^b^^trrfe  complete 
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combustion,  it  would  therefore  require 
i30x9(=i,i7o)  cubic  inches  of  air  for 
the  vapor  produced  by  i  cubic  inch  of 
gasoline.  This  is  equivalent  to  .68  cubic 
foot  of  air. 

4.  This  question  is  answered  in  the 
September  number  of  The  Technical 
WoRiJ),  page  95. 


Hot- Water  Circulation 

Question  i:  Does  water  in  a  hot-water 
heating  system  circulate  just  as  fast  under  the 
city  pressure  as  it  does  with  the  pressure  of 
only  a  few  feet  head? 

I  am  in  doubt  as  to  whether  to  connect  the 
system  to  the  water  tank  in  the  kitchen  or  to 
a  separate  expansion  tank.  I  do  not  intend  to 
circulate  the  water  through  the  tank  in  either 
case. 

Question  2:  Is  it  necessary  to  have  the  coil 
in  the  furnace,  used  for  heating  the  water,  at 
all  points  above  the  point  of  entrance,  when  the 
point  of  entrance  is  higher  than  the  lowest 
point  on  the  system — that  is,  in  a  gravity  sys- 
tem?   See  sketch.— L.  A,  O. 


cases  it  would  not  seem  advisable  to  con- 
nect up  to  the  city  mains.  In  other  words, 
the  heating  system  should  be  distinct,  an 
expansion  tank  being  used  to  take  care 
of  the  increase  in  volume.  If  connected 
to  the  kitchen  tank  it  would  probably  in- 
terfere with  the  water  back. 

Answer  2:  While  it  may  not  be  ab- 
solutely necessary  to  have  every  part  of 
the  coil  in  the  furnace  above  the  point 
of  entrance,  yet  it  would  certainly  be 
best  to  have  a  constant  pitch  upward. 
The  mains  are  always  inclined  upwards 
from  the  heater,  and  the  returns  inclined 
downward  and  connected  with  the  heater 
at  the  lowest  point. 


Relation  of  Armature  Current  and  Load 

Question:  How  is  it  that  the  amount  of 
current  which  the  armature  of  a  direct-current 
motor  takes,  depends  on  the  load  applied  at 
the  pulley?— 5.  E.  J. 

Anszver:  The  electric  motor  is  auto- 
matically self-regulating  with  respect  to 


HOT  WATER  CIRCULATION   SYSTEM. 


Answer  i:  We  give,  in  the  accom- 
panying sketch,  the  best  of  the  two  plans 
you  have  submitted. 

The  circulation  of  hot  water  in  any 
system  depends  only  on  the  difference  in 
temperature  of  the  water  in  the  supply 
and  return  pipes,  since  the  greater  the 
difference  in  temperature,  the  greater  the 
difference  in  weight,  and  circulation  is 
due  to  the  pressure  caused  by  the  differ- 
ence in  weight.  The  circulation  can  be 
obtained  in  either  way,  but    for    most 


the  amount  of  current  it  takes  for  a  given 
load.  If  we  increase  the  load,  the  current 
automatically  increases;  and  if  we  de- 
crease the  load,  the  current  automatically 
decreases.  If  the  load  is  increased,  the 
speed  drops  and  the  counter-E.  M.  F. 
decreases — which  allows  the  current  to* 
increase  until  the  required  torque  is  ob- 
tained. It  is  also  evident,  from  the  law 
of  conservation  of  energy,  that  the  cur- 
rent must  increase  with  the  load,  p,tf 
wise  the  motor  would  be  giving" 
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greater  amount  of  power,   without   in- 
crease in  the  amount  applied. 


Mechanical  Stokers  on  Locomotives 

Question:  Have  experiments  been  tried  with 
mechanical  stokers  on  locomotives  ?  If  so,  why 
is  their  use  not  practicable? — E.  W.  C. 

Answer:  Owing  to  the  fact  that  there 
are  so  many  faults  in  their  mechanical 
construction,  these  stokers  have  not 
proved  very  efficient,  except  in  the  case 
of  slow  firing.  Where  rapid  firing  is  re- 
quired, as  on  locomotives,  it  would  hardly 
be  practicable  to  use  them. 


Adjusting  Current  for  Fan  Motor 

Question  i:  What  effect  would  an  altemat- 
ing  current  at  no  volts  and  a  frequency  of  60 
cycles  have  on  a  fan  motor  designed  for  52 
volts  and  125  cycles? 

Question  2:  What  effect  would  it  have  on 
one  designed  for  no  volts  and  125  cycles? 

Question  3:  What  device  can  be  used  to 
adjust  the  difference? 

Question  4:  How  does  the  choke  coil  in  an 
alternating  enclosed-arc  lamp  adjust  the  fre- 
quency of  the  current? — /.  B. 

Answer  i:  It  would  cause  the  motor 
to  heat  very  badly,  because  both  the  mag- 
netic flux  and  the  current  would  be  high. 
Also,  the  speed  would  be  decreased  ap- 
proximately one-half. 

Answer  2:  Heating  would  occur,  but 
to  a  less  extent  than  in  the  first  case. 
The  speed  would  also  be  decreased  to 
about  one-half. 

Answer  3:  In  supplying  no  volts  to 
the  52-volt  motor,  you  could  use  a  re- 
sistance to  cut  down  the  voltage  to  the 
proper  amount;  but  there  is  no  prac- 
ticable way  of  compensating  for  the  dif- 
ference in  frequency. 

Answer  4:  The  choke  coil  in  an  al- 
ternating enclosed-arc  lamp  does  not  ad- 
just the  frequency  of  the  current,  but 
must  itself  be  adjusted  to  suit  the  fre- 
quency. If  the  frequency  is  low,  more 
turns  must  be  used ;  and  if  high,  fewer 
turns  must  be  used. 


Specific  Gravity  of  Electrolyte 

Question:  The  weight  of  the  electrolyte  in 
a  storage  cell  of  the  E  11  Chloride  Accumu- 
lator type,  is  26  pounds.  I  find  the  specific 
gravity  of  the  electrolyte,  when  cell  is  fully 
charged,  to  be  1.205.  How  much  pure  water 
(specific  gravity  i.aoo)  must  be  added  to  make 
the  specific  gravity  of  the  electrolyte  1.200? — 
M.  D,  H. 

Answer:  This  calculation  may  be 
made  as  follows:  Let  x  equal  the  vol- 
ume of  water ;  and  let  y  equal  the  volume 
of  the  electrolyte.  Then  we  can  form  the 
equation : 

^  X  1  +  ^  X  1.205  ^  (x  +  y)   X  1.2 
Then, 


or, 


and, 


X  +  1.205  y  =  L2x  +  h2y; 


.2x  —  .006^/ 


^  .2  40 


In  other  words,  the  volume  of  water 
to  be  added  is  i-40th  of  the  volume  of  the 
electrolyte.  Now,  the  electrolyte  weighs 
26  pounds;  an  equal  volume  of  water, 
then,  would  weigh ^7^^ pounds;  and  the 
amount  of  water  to  be  added  would  be 
i-40th  of  this,  or  .539  pound. 

This  result  is  approximately  correct, 
and  is  probably  near  enough  for  all 
practical  purposes,  although  it  neglects 
the  fact  that  there  is  a  slight  change  in 
volume  on  mixing  the  sulphuric  acid  and 
water,  and  it  also  neglects  any  tempera- 
ture allowance. 


Limitations  of  the  Rotary  En^ne 

Question:  Why  is  a  rotary  steam  engine  so 
litde  used?— B.  D.  F. 

Answer:  The  problems  involved  have 
been  numerous,  and  their  solution  pe- 
culiarly diflficult.  Chief  among  these  has 
been  the  question  of  securing  steam-tight 
joints  between  the  moving  element  and 
the  containing  shell  or  casing,  the  rate  of 
movement  at  such  joints  being  so  high 
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as  to  prohibit  any  known  method  of  pro- 
viding a  working  contact.  All  possible 
designs  of  rotary  engines  have  seemed  to 
^n-body  essentially  a  variety  of  evils, 
such  as  unbalanced  lateral  pressures  ex- 
erted upon  large  areas  of  the  revolving 
part ;  wasteful  port  passage  and  cylinder 
clearance;  contracted  passages  requiring 
steam  to  flow  at  impossible  rates;  mu- 
tually acting  cycloidal  members  subject 
tc  heavy  unbalanced  pressures  tending  to 
force  them  apart ;  sliding  vanes  or  wing- 
pistons  subject  to  centrifugal  strains  with 
consequent  excessive  friction  and  vibra- 
tion. 

Many  mechanisms  have  been  con- 
structed; but  the  long  record  of  failure 
has  led  most  practical  engineers  to  be- 
lieve that  the  problem  cannot  be  solved 
in  the  present  state  of  mechanical  de- 
velopment. The  distinct  advantages  of 
the  rotary  type  are  so  obvious  that  new 
designs  are  constantly  being  turned  out, 
and  there  is  reason  to  think  that  im- 
provement will  go  on  steadily  until  satis- 
factory results  are  obtained. 


Storttfe  of  Explosive  Mixtures 

Question:  Can  a  tank  be  filled  from  the  ex- 
plosion of  gas  or  gasoline  to  a  reasonable 
pressure,  say  200  pounds  to  the  square  inch? 
If  so,  can  that  pressure  be  carried  to  the  piston 
head  in  a  cylinder?  If  so,  what  per  cent  of 
loss  would  there  be  in  so  doing?  If  neither 
can  be  done,  please  explain  why  not. — A.  C. 

Answer:  The  tank  can  be  filled  with  a 
mixture  of  gas  and  air,  and  the  mixture 
exploded.  This  would  cause  a  rise  of 
pressure,  and,  if  the  pressure  were  car- 
ried to  a  piston  in  the  cylinder,  work 
could  be  done.  The  general  principle  of 
the  action  is  the  same  as  that  in  the  or- 
dinary gas  engine  of  to-day,  except  that 
the  explosive  charge  is  not  compressed 
before  explosion.  For  ordinary  opera- 
tions, the  action  referred  to  would  not 
be  practical.  In  the  first  place,  if  a  large 
amount  of  energy  is  to  be  stored,  the  tank 
would  necessarily  be  of  large  proportions, 
and,  as  the  pressure  rises,  the  mechanical 
difficulties  would  be  almost  too  great  to 
be  overcome.  Again,  when  the  mixture 
is  exploded,  not  only  does  the  pressure 


rise,  but  the  temperature  also  rises  to  a 
very  high  point.  It  would  be  impossible, 
economically,  to  keep  this  heat  from 
being  lost.  This  loss  of  heat  which 
would  take  place  constantly,  would  affect 
the  economy  and  would  make  the  whole 
operation  inefficient.  This  system  is  quite 
similar  to  the  method  of  using  com- 
pressed air.  We  have  reference  to  the 
storage  of  air  in  tanks  from  which  it  is 
fed  to  the  cylinders  of  engines  and  per- 
forms work  in  the  same  manner  as  steam 
in  expanding. 


Wirintf  of  Ptckintf  Plant 

Question:  I  have  a  packing  house  to  be 
wired.  It  was  formerly  wired  with  weather- 
proof wire  supported  on  porcelain  insulators. 
The  rosettes,  insulators,  and  wires  next  to  the 
insulators,  became  covered  with  salt,  which 
caused  the  wire  to  be  grounded.  Would  it  be 
advisable  to  incase  the  wires  in  an  approved 
moulding  with  shellac,  or  would  it  be  better 
to  expose  the  wires  supported  on  porcelain? — 
A.  S. 

Answer:  It  would  not  be  advisable  to 
use  moulding  in  this  case,  as  the  mould- 
ing will  absorb  moisture,  especially  in  the 
presence  of  salt,  and  will  thus  become  a 
first-class  conductor.  It  would  be  better 
to  use  approved  ceiling  rosettes  and  the 
best  of  rubber-covered  wire  on  insulators 
at  the  required  height.  You  must,  of 
course,  follow  the  Underwriters'  rules  for 
wiring  in  damp  places,  using  keyless 
sockets  and  approved  construction 
throughout. 


Size  of  Boiler  Stfety  Vtlves 

Question:  What  is  the  proper  size  of  safety 
valves  for  boilers  ? — R.  S.  D. 

Anszver:  Three  square  feet  of  grate 
surface  is  usually  allowed  for  one  inch 
area  of  spring- loaded  valves,  or  two 
square  feet  of  grate  surface  for  one  inch 
area  of  common  lever  valves. 


Nurnbertf  Gas  Engine 


Question:  Is  the  Nurnberg  Gas  Engine 
single-  or  double-acting,  and  on  what  j)Qi]<Jjple 
do  the  cylinders  work? — G.  J.  O 
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Answer:  It  is  a  double-acting  tandem, 
and  the  cylinders  at  both  ends  work  on 
the  four-cycle  principle.  An  excellent 
article  on  the  Nurnberg  Gas  Engine  ap- 
pears in  the  September,  1904,  issue  of 
Modern  Machinery,  published  in  Chica- 
go ;  price,  10  cents  per  copy. 


FormuUe  for  Tanks  or  Stand  Pipes 

Question:  Kindly  explain  if  the  following 
formulae  for  tanks  are  correct,  and  why  they 
are  so: 

(a)  T  =  0.00006184  X   H   X   R. 

T  =  Thickness  of  shell  plate  in  inches 

at  different  heights. 
H  =  Height  in  feet. 
R  =  Radius  in  inches. 

(b)  Strain  per  sq.  in.  =  D  X  H  X  2.6  lbs. 
D^  Diameter  in  feet. 

H  =  Height  in  feet.— 7/?.  Mr, 


:^a:t 


Answer:  The  formula  (a)  is  approxi- 
mately correct,  and  agrees  very  closely 
vvith  the  one  given  in  Kent  on  page  294, 
but  in  a  different  form.  This  formula  is 
derived  as  follows:  Assuming  any 
length  of  the  section,  as  N,  shown  in 
the  sketch,  we  have  for  the  total  resist- 
ance of  the  same  N  x  /  x  2  x  48,000  x  .6. 
The  section  of  the  metal  on  each  side  of 
the  tank  is  N  x  /;  and,  since  there  are 
two  sides,  the  total  section  is  2  x  N  x  t. 
Allowing  a  tensile  strength  of  48,000 
pounds  per  square  inch  and  an  efficiency 
of  .6  for  a  double-riveted  lap  joint,  the 
total  strength  of  the  section  of  the  tank 
mentioned  is  expressed  as  above.  The 
terms  t  and   N  are  each  expressed  in 


inches.  The  total  strain  on  this  section 
due  to  water  of  a  head  of  H  feet,  is  H  x 
•433  X  N  X  12  D.  N  is  in  inches  as  be- 
fore, but  H  and  D  are  in  feet.  Each  foot 
of  water  corresponds  to  a  pressure  of 
433  pound  per  square  inch.  Therefore 
the  total  pressure  on  the  section  under 
consideration  is  H  x  .433  pounds.  This 
is  assuming  that  the  maximum  pressure 
is  exerted  throughout  the  length  of  the 
strip  N,  but  of  course  it  would  not  be 
quite  as  great  at  the  top  of  the  strip  as  at 
the  bottom.  The  total  pressure  acting 
across  a  diameter,  then,  is  H  x  .433  x  N 
X  12  D.  Allowing  for  a  factor  of  safety 
of  4,  the  total  strain  on  the  section  N 
must  be  equal  to  %  of  the  resisting 
power  of  the  metal.    We  have,  therefore : 

NX^X2X48.000X.6  ^hx.433XNX12D. 
4 

Solving, 

/=.00036XHXD. 

H  is  the  height  in  feet,  and  D  the  diame- 
ter in  feet.    R  is  the  radius  in  inches. 


D= 


R 


Substituting,  therefore,  we  have  : 
/=.00036XHX^=.0006XHXR. 

This  constant  differs  slightly  from  the 
one  you  have  given.  This  is  probably 
due  to  a  different  tensile  strength  being 
used  or  different  factors  of  safety  or  effi- 
ciency. 

Formula  (h)  does  not  appear  to  be 
correct,  if  we  understand  your  meaning 
by  **strain  per  square  inch.'*  Assuming 
this  to  be  the  strain  per  square  inch  of 
section  of  material,  the  formula  should 
be  expressed  : 


Strain  per  square  inch= 


DXHX2.H 


The  total  strain  is,  as  before,  H  x  .433  x 
N  X  12  D ;  and,  dividing  this  by  the  total 
area  in  square  inches,  we  would  find  the 
strain  per  square  inch.  This  total  area  is 
2  X  t  X  N.    We  have,  then : 

Strain  per  square  inch= 

HX.488XNX12D__DXH>52J^^1 
2 xTx  N     LJigiti^ed  by  yriOOQ  IC 
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Internationtl  Electrical  Congress 

This  important  gathering,  which  met 
at  St.  Louis,  Mo.,  September  12  to  17, 
was  a  pronounced  success,  not  being  sur- 
passed by  any  of  those  which  had  pre- 
viously convened  for  similar  purposes.  A 
joint  meeting  of  the  American  Institute 
of  Electrical  Engineers  and  the  Institu- 
tion of  Electrical  Engineers  of  Great 
Britain  was  held  in  connection  with  the 
Congress.  The  total  number  of  regis- 
tered delegates  was  in  the  neighborhood 
of  900,  of  whom  more  than  700  were  in 
attendance ;  and  a  total  of  160  papers  was 
read. 

These  papers  had  been  planned  with 
great  care,  and  each  one  prepared  by  a 
recognized  authority  on  the  respective 
subject.  The  transactions  of  the  Con- 
gress, which  will  be  published  later  and 
distributed  to  the  members,  will  contain 
all  these  papers^  and  will  form  an  ex- 
tremely valuable  volume.  The  papers 
were  selected  by  the  committee  in  charge, 
so  that  the  authors  represented  as  many 
different  countries  as  possible,  thus  giv- 
ing the  broadest  possible  view  of  the 
various  subjects  discussed,  and  also  giv- 
ing a  really  international  aspect  to  the 
transactions. 

The  Congress  was  divided  into  eight 
sections  in  order  to  facilitate  the  work. 
Wednesday,  September  14,  was  "Elec- 
tricity Day"  at  the  Fair.  There  was  no 
meeting  of  the  Congress  on  this  day, 
which  was  given  over  to  a  joint  meeting 
of  the  American  Institute  of  Electrical 
Engineers  and  the  Institution  of  Elec- 
trical Engineers  of  Great  Britain.  Presi- 
dent Arnold  of  the  former  society  gave 
his  presidential  address,  in  which  he  took 
up  the  probable  future  electrification  of 
steam  railways. 


Among  the  prominent  men  who  pre- 
sented papers  may  be  mentioned  Mr.  B.  J. 
Arnold,  Dr.  Louis  Bell,  Prof.  J.  C.  Kel- 
sey,  Mr.  Philip  Dawson,  Mr.  Kempster 
B.  Miller,  and  Prof.  C.  P.  Steinmetz.  Mr. 
Kempster  B.  Miller's  paper,  which  has 
since  been  published  in  various  telephone 
and  other  electrical  journals,  was  on  "Au- 
tomatic vs.  Manual  Systems  of  Tele- 
phony," and  embodied  an  exceedingly 
able  discussion  of  this  most  timely  topic. 

A  Chamber  of  Delegates  was  formed 
on  the  first  day  of  the  convention.  The 
following  officers  were  elected:  Presi- 
dent, Prof.  Elihu  Thomson;  Secretary, 
Dr.  A.  E.  Kennelly ;  Assistant  Secretary, 
Dr.  F.  A.  Wolflf,  Jr.  This  Chamber  of 
Delegates  did  not  take  any  definite  action 
with  respect  to  units  and  standards ;  but, 
by  unanimous  vote,  it  was  decided  to  ap- 
point an  International  Governmental 
Commission  to  deal  with  the  matter  of 
electro-magnetic  units.  A  resolution  was 
also  adopted  that  the  various  technical 
societies  of  the  world  should  appoint  an 
International  Commission  to  take  up  the 
work  of  standardizing  the  nomenclature 
and  readings  of  dynamo-electrical  ap- 
paratus and  machinery. 


Wireless  Telegraphy 

The  successful  transmission  of  mes- 
sages by  the  DeForest  wireless  telegraph 
between  St.  Louis  and  Chicago  on  Sep- 
tember 14,  "Electricity  Day"  of  the 
World's  Fair,  marks  an  epoch  in  the  his- 
tory of  space  telegraphy,  as  this  is  the 
longest  land  distance  yet  covered.  The 
long-distance  telephone  was  used  to  cor- 
roborate the  telegraph  messages,  and  two 
members  of  the  award  jury  were  in  Chi- 
cago as  witnesses,  while  many  delegates 
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to  the  Electrical  Congress  were  present 
at  the  sending  station  at  the  Fair. 
Various  messages  were  transmitted  from 
St.  Louis,  all  of  which  were  received  in 
Chicago,  readily  and  accurately. 

At  the  conclusion  of  the  test,  the  jury 
made  a  very  complimentary  report,  and 
congratulated  Dr.  DeForest  and  his 
collaborators  on  their  success. 

Apropos  of  the  subject  of  wireless 
telegraphy,  Prof.  Dolbear,  the  eminent 
physicist  of  Tufts  College,  whose  work 
along  this  line  is  well  known,  recently 
said :  "Henry  had  to  wait  forty  years  be- 
fore it  was  allowed  that  he  was  the  in- 
ventor of  the  telegraph.  I  can  wait  150 
years  for  recognition  as  the  discoverer 
of  wireless  telegraphy." 

A  Great  Ptckintf  Pltnt 

TTHE  FOLLOWING  DESCRIPTION 
^  of  the  offices  of  the  great  packing 
firm  of  Swift  &  Company  is  by  William 
Johnson,  an  American  School  student  in 
the  employment  of  the  Company : 

The  General  Offices  of  Swift  &  Com- 
pany are  located  at  Exchange  and 
Packers  Avenues,  in  the  L^nion  Stock 
Yards,  Chicago.    The  building  is  a  mod- 


ern five-story  structure,  being  con- 
structed of  pressed  brick,  steel,  and  con- 
crete, with  stone  trimmings  and  an  or- 
nate porti-cochdre.  In  style  and  equip- 
ment it  is  of  the  best.  Especial  care  has 
been  taken  in  heating,  ventilating,  and 
sanitation. 

The  motor  room  is  located  in  the  base- 
ment of  the  building,  and  is  equipped 
with  the  most  modern  machinery.  The 
electric  current  used  in  the  building  is 
three-phase  alternating,  and  comes  from 
the  power  plant  three  blocks  away.  By 
means  of  transformers  it  is  stepped  up 
from  220  volts  at  the  power  plant,  to 
2,200  volts  over  the  wires,  and  back  to 
220  volts  at  the  office. 

There  are  two  30-horse-power  motors 
running  two  fans  which  supply  the  office 
with  fresh  air.  The  air  is  admitted 
through  a  large  chute  from  the  roof, 
which  has  two  coils  for  tempering  the 
air  as  it  comes  in.  There  is  a  5-horse- 
power  motor  that  nms  a  4x6  triplex 
pump,  which  pumps  calcium  chloride 
through  the  brine  pipes  for  cooling  pur- 
poses ;  also  one  lo-horse-power  motor  for 
a  5>^x8  triplex  pump,  for  pumping  water 
to  the  3,  coo-gallon  reservoir  which  is 
used  to  supply  the  restaurant  and  for 
other  various  uses.    This  tank  is  emptied 
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about  every  35  minutes  throughout  the 
day. 

The  drinking  water  is  distilled  and 
sterilized  by  two  distillers  with  a  capacity 
of  15  gallons  each  per  hour.  This  water 
is  then  forced  through  the  pipes  to  the 
different  floors. 

There  are  also  two  11 -horse-power 
motors  for  two  triplex  pumps  used  to 
force  the  water  through  a  set  of  spray- 
ing pipes,  which  purify  the  air  before  it 
enters  the  office. 

In  addition  there  is  a  large  motor-gen- 
erator set  of  220  volts  alternating  cur- 
rent, which  changes  the  power  to  500 
volts  direct  current,  the  latter  being  used 
for  four  22-horse-power  motors  that 
oper..te  the  passenger  elevators. 

In  case  of  fire  there  is  a  spraying  sys- 
tem of  50  pounds'  pressure  that  can  be 
operated  in  ten  seconds. 


Stanley  W.  Boughton,  of  Alma, 
Michigan,  a  graduate  of  the  American 
School,  has  drawn  an  excellent  map  of 
the  city  in  which  he  resides.  He  made 
a  canvass  of  the  town, 
laying  out  all  the  new 
additions, streets,  etc.; 
and,  with  permission 
to  use  the  village  rec- 
ords, he  furnished  an 
excellent  map  of  Alma 
and  Alma  Heights. 
The  map,  of  which  we 
reproduce  a  section,  is 
used  by  all  the  real 
estate  agents  of  Alma; 
and  has  recently  been 
adopted  as  the  standard  map  of  the  town 
by  the  Alma  Council. 


S.  W.  Boughton. 


Persontl  Items 

Mr.  F.  R.  Phillips,  gf  Newport,  Ky., 
is  now  connected  with  the  South  Coving- 
ton &  Cincinnati  Street  Railway  Com- 
pany, as  Master  Mechanic. 


Mr.  Horace  A.  Sutliffe,  formerly  of 
Tacoma,  Washington,  has  accepted  a 
position  as  Master  Mechanic  with  Bully 
Hill  Copper  Mining  &  Smelting  Com- 
pany, Winthrop,  Cal.  Mr.  Sutliffe  is  a 
student  in  the  Mechanical-Electrical  En- 
gineering Course.  Digitized  by  ^UU^lC 
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D.  William  Macdonald,  formerly  of 
Dunedin,  New  Zealand,  but  now  of 
London,  England,  writes  as  follows  re- 
garding the  practical  benefits  he  has  re- 
ceived from  his  course  in  Marine  Engi- 
neering in  the  American  School  of  Cor- 
respondence : 

"Among  other  advantages  derived  from  the 
School,  I  passed  the  Government  examination 
in  New  Zealand  for  First-Class  Engfine-Driv- 
er's  certificate  of  competency,  with  which  I 
was  able  to  take  charge  of  a  steam  plant  in 
a  flour  mill  running  night  shifts.  The  plant 
consisted  of  2  boilers  and  i  engine  (no  H. 
P.),  and  the  necessary  pumps,  feed- water  heat- 
er, dynamo,  etc. 

"Since  arriving  in  London,  I  had  a  discus- 
sion with  an  engineer  about  injectors.  He  was 
in  doubt  about  the  true  working  of  an  in- 
jector. I  was  enabled,  by  means  of  the  de- 
scription in  'Boiler  Accessories,*  to  gfive  him 
the  best  explanation  he  ever  saw,  according  to 
what  he  said.    I  wrote  it  out  for  him. 

"I  could  mention  numerous  cases  where  I 
and  other  A.  S.  C.  students  have  scored 
points." 


Recently  Graduated 

TTHE  FOLLOWING  STUDENTS 
*  have  been  graduated  from  the 
American  School  of  Correspondence 
since  the  last  number  of  The  Technical 
World  was  issued: 

Bannan,    L.,    Weatherly,   Pa. — Course:    Me- 
chanical. 

Bickford,    Oramel    S.,     Greenfield,     Mass. — 
Course :    Mechanical-Electrical. 

Clark,  Leroy  W.,  Providence,  R.  L — Course: 
Stationary. 

Cooper,  Harry  W.,  St.  Louis,  Mo. — Course: 
Mechanical-Electrical. 

Cox,  VVm.  H.,  Rome,  N.  Y.— Course:    Sta- 
tionary. 

Drew,  Ernest  L.,  Ashmont,  Mass. — Course: 
Stationary. 

Ermling,  E.  H.,  Delaqua,  Col. — Course :    Sta- 
tionary. 

Gould,  Cliflford,  Chicago,  111. — Course:     Me- 
chanical-Electrical. 

Hendricks,  W.  W.,  Bardolph,  111.— Course: 
Mechanical. 

Hovvland,     Cary     E.,     Bloomingburg,     O. — 
Course :     Stationary. 

Hughes,     David,     San     Francisco,     Cal. — 
Course :     Stationary. 

Kuenhold,  Otto  J.,  Cleveland,  O. — Course: 
Mechanical. 

Mackay,    Chas.    W.,    Brighton,   O. — Course: 
Mechanical- Electrical. 

Palmer,  Ray  A.,  New  Bern,  N.  C. — Course: 
Mechanical- Electrical.  /^^^-».^^^T^ 
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Learn  the  boss's  job 


IF  YOU  expect  to  rise  to  the  position  of  foreman  or  superintendent  you 
must  learn  to  think  about  those  things  he  must  think  of.  It  is  not  enough 
that  you  know  how  to  do  your  own  work  well.  You  must  know  something 
about  the  work  of  the  man  above  you,  or  you  will  never  get  up  to  his  place. 
4L  The  Engineering  Magazine  is  made  especially  for  the  manager,  super- 
intendent and  foreman.  The  articles  in  it  deal  with  the  actual  problems  which 
every  works  manager  and  shop  superintendent  has  to  grapple  with  in  his  own 
business  —  problems  of  equipment,  of  operation,  of  policy.  And  they  deal  par- 
ticularly with  the  newer  problems  springing  from  the  new  advances  in  machinery 
and  in  system,  in  which  it  is  of  vital  importance  to  know  the  methods  and 
experience  of  other  successful  manufacturers. 

4L  They  represent  achievement,  not  merely  opinion.  They  embody  the  work  of 
the  men  who  are  doing  things,  not  merely  the  thoughts  of  men  who  are 
writing  about  things.  Theory  is  an  excellent  basis  for  progress,  but  it  becomes 
enormously  more  valuable  when  it  has  been  proved  by  trial.  These  articles  tell 
what  is  actually  being  done  and  how  to  do  it. 

4L  They  are  written  by  practical  men  who  understand  the  need  of  precise  and 
accurate  statement.  They  are  prepared  as  their  authors  would  prepare  an 
engineering  project — without  waste  of  words  upon  matters  in  which  practice  is 
settled,  but  with  such  full  and  explicit  representation  and  details  of  that  which 
is  new  and  essential  that  the  reader  can  build  from  the  data  given.  They 
are  "working  drawings  and  specifications." 
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A       SCHOOL       WITHIN       ITSE    L^F 

THERE  are  XDC  chapters  of  Bobjeots,  carrying  yoa  from  the  fundamental  principles  of  electricity  on  throoffh  the 
▼arious  branches  to  a  point  where  the  careful  student  comprehends  the  complete  desiffninflr,  care  and  operation 
of  a  dynamo  or  motor.    Each  subject  is  carefully  written  and  to  the  point.    After  a  student  studies  a  subject, 
be  is  <inestioned  on  that  subject  in  such  a  manner  as  to  brinff  clearly  to  his  mind  the  points  he  needs  to  know  resaxdinflr 
A  DICTIONARY  in  back  of  book  will  enable  him  to  learn  the  meaning  of  any  electrical  word,  term  or  phrase 


naedinthisbooktaswellashandredsofoUierB  in  common  use.   AU  requiz«d  tables  neoessaiy  in  the  study  are  in  it. 
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/  upon  examinaUon  is  an  unusual 

ONB  in  connection  with  the  sale  of  a  book.  But  we  have  no  fear  of  its  return.  Your  decision  will  be  what  thousands  of 
others  have  been.  Money  would  not  buy  it  if  it  could  not  be  duplicated.  We  could  print  testimonials  by  the  hundreds. 
It  IS  best  to  order  and  be  your  own  judse  of  its  merits. 
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Tufts  College 


DEPARTMENT  OF 

ENGINEERING 

CtTfl,  MecbanJcal,  Electrical 
and  Chemical  Bnglneerinc 

New  Labormtoriea  and  Excellent  Equipment.  Beantifal  dta 
within  four  milee  of  Boston.  Prepentory  DeiMurtment  for 
etndente  who  have  had  enffineering  practice^  but  insdndent 
preparation  for  coUe^e  work. 

For  information  concerning  coursea  and'poaitiona  of  grad- 
uatea*  addreaa 

H.  Q.  CHASE,  Secretary, 

Tufts  College  P.  P.,  Maas, 
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EMPLOYMENT 
DEPARTMENT 


IT  TO  EMPLOYERS  — Thb  Tkchnical  World  offers  its 
services  in  bringinff  employers  of  skilled  labor  into  com- 
munication with  trained  and  efficient  men.  Write  the 
Employment  Department  full  particulars  as  to  the  quali- 
fications necessary. 


SITUATIONS  VACANT 

Wanted — The  application  of  every  compe- 
tent technical  man  desirous  of  securing  a  po- 
sition or  bettering  his  present  one,  is  wanted 
at  once.  We  are  constantly  searching  for 
high-class  vacancies  and  always  have  from  100 
to  800  places  open  for  the  highest  grade  men. 
Write  to-day.  The  Engineenng  Agency,  1218 
Monadnock  Bldg.,  Chicago,  111. 


SITUATIONS  WANTED 

Wanted — A  graduate  in  Mechanical- Elec- 
trical Engineering  desires  a  position  as  Tracer 
in  drafting  room,  pattern  or  machine  shop. 
Locality  preferred,  Chicago.  Address  The 
Technical  World,  No.  285. 


Wanted — Position  as  Building  Foreman. 
Experienced  as  a  general  carpenter  and  joiner, 
and  as  foreman  on  building  construction.  Ref- 
erences. Address  The  Technical  World,  No. 
286. 

Wanted — By  an  American  School  graduate, 
a  chance  to  learn  light  repair  work.  Gun, 
sewing  machine,  or  bicycle  work  preferred. 
Three  months'  experience  in  school  shops. 
Address  The  Technical  World,  No.  287. 


Wanted — Position  as  Assistant  in  a  power 
or  light  station  of  not  less  than  400  H.  P. 
Locality  preferred,  Montana,  Idaho,  or  Wash- 
ington. Address  The  Technical  World,  No. 
288. 

Wanted— Position  as  Draftsman.  Experi- 
enced in  machine  shop  work,  especially  on 
milling  machines,  gear  cutters,  lathes,  and 
drills.  References.  Desired  locality,  New  En- 
gland. Address  The  Technical  World,  No.  289. 


Wantei>— Position  as  a  Machinist's  Helper 
ill  some  shop  or  public  works  by  a  student  of 
the  American  School  of  Correspondence. 
References.  Address  The  Technical  World, 
No.  290. 

Wanted— Position  as  Stationary'^fiigineer 
is  wanted  by  a  student  of  the  American  School 
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Students,  Professional 
and  Business  Men  use 

FLAT-OPENING 

LOOSE-LEAF  BOOKS 

FOR    EVERY    PURPOSE 


They  are  more  convenient 
than  bound  books,  and 
afford  all  the  conveniences 
of  all  Loose-Leaf  Sj^stortis 


Tlxe  "Unimatic 

(One  Movement)  «nd 

The  "Rotamatic 

(Rotary  Movcfnent) 


fi 


tf 


Constitute  the  most  complete  line  of  Flat* 
Opening  Loose-Leaf  Books  in  the  worlds 

For  the  Ve*t  Podcet  —  Theyprovido  the  most  con- 
densed tne^ns  ot  classifying  an  infinite  variety  of 
live  matter  ft>r  instaxtt  reference* 
For  tlie  Coat  Pocket  —  They  fumlsh  the  best  meaos 
of  keeping  up-to-date  records  of  ^whatever  subjocts 
are  desired. 

For  the  Deak  —  Thej  have  no  equal  for  all  kinds  of 
business  records, 

Self-Iodexlog  —  Instant  access  to  sheets   for   inser- 
tion or  removal. 


TbeUniuatid 


K  llmple  twist  af  the  wrlet  opeoi  or  elo9i»<  the  «n^M 


Flftt-Opcnlng -- No  crimping  of  sheets 
required.  Writing  surface  from  edge 
to  edge  of  sheet. 

Com|»actj  Convenient,  Kconomical  and 
Elegant.  The  best  that  money  and 
brains  can  make. 


ALL  STATIONERS 
HAVE      THEM 

If  not  convenient  to  a  dealer,  write  us 
for  catalog. 


Sieber  £r»  Trussell  >lfgf.  Company 


4000  Laclede  Avenue 


ST.  LOUIS,  MO. 
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CThis  is  what  one  customer  has  to  say 
about  the  Dies  we  send  out  with  our 
Pipe  Cutting  and  Threading  Machines : 


11  We  bought  our 
"  over    twenty-f 


machines 


I 


ago,  and  are  using  some  _ 
of  the  original  dies  today.  || 

CLet  us  tell  you  about  the  lasting  qualities 
and  small  repair  bills.  Our  machiiies  are 
the  Standard.  Made  in  all  sizes,  for  cutting 
and  threading  ^'  to  18'  pipe. 

BiiinaU  ^  Keller  M^.  Co. 

Leclaire,   Edwardsville,    Illinois 


■MMWMMMWMMW 


KEUFFEL  ^  ESSER  CO. 


OF  NEW  TOKK  • 


Bracing  iWlatmab 

Surveying  In^ruments 

Liberal  Discounts  to  Students 
111  MADISON  STREET  ::  CHICAGO.  ILL. 

Telephones :    Main  4603;  Automatic  6287 


BMPLOTMBIIT  DBPASTMEZTT-COontiniied} 

of  Correspondence.  Ten  years*  experience 
with  common  slide-valve  Corliss  engines,  air 
compressors,  and  boilers,  water-tube  and  tubu- 
lar. Best  of  references.  Address  The  Tech- 
nical World,  No.  291. 


Wanted — Young  man  with  experience  in 
ship  drafting  and  mechanical  drafting,  includ- 
ing engines  and  boilers,  also  experienced  pat- 
tern-maker, wishes  position  as  Mechanical 
Draftsman.  Address  The  Technical  World, 
No.  292. 


Wantei>— Position  to  take  charge  of  plant  in 
small  city  or  town.  Thorough  experience  in 
electric  lighting  and  power,  street  railway,  and 
high  transmission.  References.  Address  The 
Technical  World,  No.  293. 


Wanted — Position  as  Foreman  or  Assistant 
Foreman.  Locality  preferred — West  or  South. 
Experienced  in  lathe,  bench  work,  shaper,  mill- 
ing machine,  floor  work,  and  assembling.  Ad- 
dress The  Technical  World,  No.  294, 


Wanted — Position  to  care  for  everything 
electrical  in  oflice  building  or  large  manufact- 
uring plant.  Twelve  years*  experience  in  gen- 
eral construction  and  repairs.  Telephone  work 
a  specialty.  Address  The  Technical  World, 
No.  295. 


Wanted— Position  as  Oiler  or  Helper  in 
electric  light  plant  or  power  house.  Student 
of  American  .  School.  References.  Address 
The  Technical  World,  No.  296. 


Wanted — Position  as  Chief  Engineer  want- 
ed by  a  man  thoroughly  experienced  in  steam 
and  electrical  work.  Has  designed  and  in- 
stalled plants  from  $3,000  to  $35,000  in  value. 
References.  Address  The  Technical  World, 
No.  297. 


Wanted — A  student  of  the  American  School 
of  Correspondence  wants  position  as  Drafts- 
man. Locality  Denver  or  Pueblo,  Colorado, 
or  Kansas  City,  Missouri.  One  year's  experi- 
ence as  surveyor's  assistant.  Address  The 
Technical  World,  No.  298. 


Wantei>— Position  as  Electrical  Apprentice. 
Three  years  spent  in  experimenting.  Have 
built  D.  C.  dynamo  and  motor.  Good  refenj* 
ences.  Address  The  Technical  World,  No.  299r 
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The  Economical  Way 


ormn. 


OF 

HANDLING 

COAL  WITH 

JEFFREY 

GRAB 
BUCKETS 

Win  also  wc^k 

in 

ORE,  EARTH, 

CLAY.  SAIfD 

and 

BROKEN 

LIMESTONE 


FEATTTRES: 
Self- fill!  lie, 
Wide  Spread, 
Flat  Path. 
Great  Closinf 
Power. 


GRAB  BUCKET  PAHPHLET  No.  77A 

Mailed  free  with  Cataloeaea 
on 

Elevating,  Conveying,  Power  Transmitting. 


THE  JEFFREY  MFG.  COMPANY, 


CaiwnliiiB,  Ohio,  1IXA. 


Ore-handling  Plant  of  Crucible  Steel 
Co. 

By  Chas.  H.  Wright,  Civil  Engineers' 
Club  of  Cleveland. 

Mechanical  Flight. 

By  J.  Emerv  Harridan,  Jr.,   Boston 
Society  of  Civil  Engineers ► 

Ferroinclave    and   Cornell's    Dove- 
tailed Lath* 

By    H.    C»  Harrow ER,     Engineers' 
Society  of  Western  New  York. 

Engineering  Education. 

By  John  K.  I^reeman,  Boston  Society 
of  Civil  Engineers. 

Journal    of  the    Association 
of   Engineering    Societies 

Aug-usi  igo4 


30  Cents  per  Copy 


S3  0t>  per  Aimuui 


John   C.    Tbautwine,  Jr.,  Secretary 
157  South  Fourth  St.,  Philadelphia,  Pa. 


BOOKS 


3    THAT  WILL    C 


>lake  Money 


Should  be  on 
the  bookshelf 
of  everyone 
interested  in 
mechanics, 
lathe  work, 
carpentry, 
soldering, 
paper  hang- 
ing, etc.  Send 
for  eight  page 
circular. 

100,000 

copies 

sold. 


Price,  $2.50 


CARE  and  HANDLING  of 

ELECTRIC  PLANTS 

With  very  useful  table,  formulas  and  sug- 
gestions and  66  original  drawings.  In  limp 
leather.    Price.  $1.00. 


Suitable 
for  arch- 
itectural 
and  engi- 
neering 
drawings 

8  NEW 
ALPHA- 
BETS 


Ninth  Thousand     By  Mail  50c. 


WORKSHOP  RECEIPTS 

in  five  Volumes.  A  Technical  Library  for 
every  one.  Full  Descriptive  Circulars 
Free. 


Sponf^  Chamberlain 

Publishers  TECHNICAL  BOOKS 

Dept.  T.  W.,  Liberty  Building 
New^  York      , 

Diaitized  bv  V^jOOQIC 
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SELL 

PATENTS 


If  fott  i™h  (a  buy  or  !&««  on 

»V«Uy.  pafenii  gn  K&nJwan;  or 
[Mil:o«fcr  ipeoalrie*.  mftcLn^ 
cjy ,  ID  Jua  oDytfilog,  write  \o  aie, 

INVENTORS 

and  io  ihe  beat  Advantaec  iKould  reni^ef 
with  mc  i  cui  i4ve  you  lime  ud  tuiivy* 

CHARLES  A,  SCOTT, 

797  Mutiu]  Liffl  Bdkfing, 


EVERETT  E.  KENT 

Courifliolor  at  Law 

Patents.  For«ltfn  and  Domestlo.     Opinions. 

Trsds  Marks  lr\  all  States. 

Corporations. 

84  State  Street^  BOSTON 


PATENTS 

FREDERICK  S.  STITT 

AtterB«yat*Law  Isglstsred  Patent  Attorney 

15  WILUAM  ST.«  NEW  YORK 

Patents  obtained  in  the  United  States  and  Foreiflrn 
Countries.  Trade  Marks  registered.  litiffatMm 
OOOducted.    "FTatwi'niiHfknf.    Opixiioii8» 

ATENTS 

Valuable  Book  on  PatentsF  REE.    Tells  how  to 

secure  them  at  low  cot>t.    How  to  Sell  a  Patent,  and 

What  to  Invent  for  Profit.  OlTes  Mechanical  Morements 

inralnable  to  InTontora     Pull  of  Money-Makinff  Patent 

Information.     NEW  BOOK  FRf  1, «> J^lT'^® '^^S- 

CHBARA  A  BROCE,  Patent  Altjr*.,  918  F.  StrMt,  W.JI^  WadiiaftMh  D.  C 

MEW  YORK  OFFICE,  290  Broadwayt  Mew  York  City. 


RBGISTBRXD  XM  THB  U.  S.PATB1IT  OFPICS 

Register  No.  5187. 

RICHARD  J.  JACKER 

SOLICITOR    OF 

United  SUtes  and  Fordgn  Patenti 

MECHANICAL  EXPERT 
908  JVlomidaock  Block   •   CHICAQO 
Both  Tdepbones.    Free  InforoMtion. 


TA.TE/fTS  TTtA.'DB    MA^UKS 

Obtained  Registered 

R.  William  Lots 

Suite  45-161  East  Randolph  Street,  Chicago 

Telephone  Main  1482 

Registered  Patent  Attorney 

Best  service,  most  reasonable  rates.  All  business  strictly 
confidential.  Correspondence  solicited.  Consultation 
free.  No  misrepresentations.  Freeguidebook  on  request. 


BMPLOTMBNT  DBPARTMBNT-CCODCtlided) 

Wanted — Position  as  Draftsman.  Experi- 
enced in  detailing  small  work  and  assistant  to 
jig  designer.  Machinist  by  trade.  Locality — 
Puget  Sound.  References.  Address  The 
Technical  World,  No.  300. 


Greatest  Firm  in  the  World 

A  DETROIT  CAPITALIST  was  hur- 
*^  rying  down  Griswold  street,  evi- 
dently in  a  brown  study. 

"Hey,  there!"  yelled  an  acquaintance, 
slapping  the  future  millionaire  on  the 
back  just  to  be  able  to  say  in  after  years 
that  he  had  once  done  so.  "What  are 
you  thinking  about  ?" 

"The  greatest  firm  in  the  world,  which 
does  more  business,  loses  more  money,  • 
and  fails  oftener  than  any  other,  and  yet 
never    dissolves    partnership,"    was    the 
sudden  and  puzzling  retort. 

"Name  it,"  said  the  questioner. 

"Didn't  Know,  Didn't  Think,  Forgot 
&  Co.,"  was  the  laconic  reply. 


Port  Arthur's  Ntme 

TTHE  CONNECTION  that  exists  be- 
*  tween  Port  Arthur  and  a  peaceful 
village  in  Devonshire  is  little  known. 
Half  a  century  ago  the  rector  at  Ather- 
ington  was  the  Rev.  James  Arthur,  father 
of  Lieut.  W.  Arthur,  R.N.  Lieutenant 
Arthur,  about  1859,  was  sent  in  command 
of  the  gunboat  Algerine  into  Chinese 
waters.  The  Algerine  was  attached  to 
a  surveying  expedition  prior  to  the  land- 
ing made  by  the  English  and  French  in 
i860;  and  when  the  flagship  Acteon  was 
disabled,  Lieut.  Arthur  towed  her  into 
the  then  unnamed  harbor,  which  was 
thenceforth  known  as  Port  Arthur.  Lieut. 
Arthur  afterwards  attained  the  rank  of 
rear-admiral. 


Automobilious 

The  Flemish  name  for  automobiles 
is  said  to  be  "Paardelooszoondeerspoor- 
megpetroolrytuig,"  and  there  are  many 
people  in  America  who  believe  that  thev 
deserve  every  single  syllable  of  it,  to^*^^ 
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LUNKENHEIMER  "CLIP"  GATE  VALVES 


BMt  in  Quality  Lowest  in  Prioe 

Sincle  Disc,  Doable  Seatod 
Can  be  Packed  Under  Pxeeaiiie 

Takee  Piesenie  from  Bitlier  Bnd 
Hade  in  Screw  Bnde  from  %  to  6-ineli 
and  Flanced  Ends  2  to  6-ineli 


AH  Weaiinc  Parts  of  Bronze  Composition 

Can  be  had  in  All  Iron  for  Cyanide 
and  Otlier  Adds 

Best  Valve  on  the  Market  for  Pxessnres  not  to 
Bxoeed  lOO  Pounds 

Cot  this  oat,  send  to  as  and  we  win  man 
you  a  copy  of  oar  Catalogae 


THE    LUNKENHEIMER.   COMPANY 


LartfMt  HtMmikittmrmn  mt  BatfUsMiBtf  Sy^cUlttM  In  the  Worli 
MAIN  OFFICES  AND  WORKS        ><         ^         CINCINNATI.  OHIO,  V.  S.  A. 

BRANCHES: 

HBWTORK:   26  Cortland  St.  PHItAPRLPHIAi   1429-32  CaUowhiU  St.  BBWORLBAHS:  TolaneNewoombBldc. 

21  LONDON:  33  Great  Dover  St.  PARIS:  24  Boalevard  Yoltaiie 


Semething  Electrical  far  EvcryMy 


Free  CafatoMtie 

Oar  No.  16  Catatocoe,  80  Paces,  Free 

SBND  FOR  ONB  TO-DAY 

We  also  h*Te  a  Urseofttaloffae 
040  pftffes— prioe  60c  This  amt. 
refanded  with  15.00  porohaae. 

WriU  to  V>— We  have  two  ttcre$ 
and  a  big  factory^  which  accounts 
for  oar  prompt  shipments. 


EUREKA       . 
Vest   Pocket  Litfhtt 

Briniant^  Practical —A  Comfort  to  Travelers. 
Battery  Easily  Renewed — Lasts  sev- 
eral Thoosand  Flashes. 

Price  complete  Si  A  A  AMitiMaiBRttori««fli«ae. 


MANHATTAN   ELECTRICAL  SUPPLY  CO.*  187  5th  Ave.,  Chicago 
NKW  YORK-32  Oortlandt  St.   39  D«y  St.  JKRSKY  OITY-42-49  Kssex  St.  41-47  Morris  St. 


W  t  dX      L/£l  tUCS  Power... 

Hig'h  grade  Ecrew  cutting  engine  Lathes^  with  f forged  crudblo 
fleet  haJlow  spindles^  pbospnor  bronzt:  bf^ringN,  if^nr-drivun 
n^versibk  feeds  with  strong  friction  drive  in  ai>roD*  patimted 
spTiDg  nutit  wliich  aUuw  quick  shift  of  cbangc  geara,  al^ao 
Draw-in  CbuelCf  {i«ai-cuttiiig»  MitUng  and  Taper  Attach  meats 
if  dc^rod 


Suitable  for  electrical  and  rep^r  work^  model  makers, 
gunsmiths^  tecbnical  schooJB  and  tinc?^  accurate  ma- 
cliine  shop  and  tool  room  service.  Aj?]c  Jur  Catalog  B. 


TO 


5|f^>iiiiiMfe         The  Seneca  Falls  Mfg.  Co. 


Stand  11  inch       '<QTA17"      FootLath«t 
S.  U.  IZ,  14lflch     fcJXXUS.       pnwerLathes 


115  Water  Street 


ScDeca  FallB,  K.  Y.^  U.  S.  A. 


P 


j^  ^B^B^%  ILT^^ ^^  Valuable  and  Salable  Patents  Promptly  Secured. 
iJL  I  IV  ^  Y%k  I  ^%  Advice  as  to  Patentability  and  Commercial  Value 
^^  *  ^^^  ^    *  ^^  Free   ^   ^   ^   Write  for  Inventor's  Hand  Book 

SHEPHER.D    &    PARKER.,    Patent    Letwyers 


**  During  the  past  ten  years  Mr.  Shepherd,  of  Shepherd  Ji 
Eirker,  lus  obtained  for  us  a  gre  "  '     "      "^    *' 

^e  have  no  hesitation  in  hearnli 
one  tiaving  need  of  the  services  of  a  patent  atfome 


Parker,  lus  obtained  for  us  a  great  many  important  patents. 
hearnlT  recommending 

Tlces  of  a  patent  attorney.' 

HALLWOOD  CASH  BlfiQISTEB  CO. 


Mr.  Parker  on  November  1 ,  1903,  resigned  his  position  as  an 
Examiner  in  the  U.  S.  Patent  Office  tp  enteiithis  firm. 
Digitized  by  VjO 
Address.  144  Reyenue  Building,  Washington,  D.  C 
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POSTS  EXTRA  WATERPROOF 

Dra^wing  Inks 

1 


Free  Flowing.  Densei  reproduces  perfectly.  Endorsed 
by  Armour  Institute.  Princeton  University  and  other 
representative  American  Colleges,  Artists  and  Drafts- 
men.    Sample  bottle,  postpaid,  20  cents. 

THE  FREDERICK  POST  CO..  Makers 

«8  Reed  Street,  NEW  YORK.     218  8.  Clark  Street,  CHICAdO 


DRAFTSMEN 

and  DESIGNERS 

need  the  new  book  of 
dimensions  of 

PIPE,  FITTINGS 
AND    VALVES 

NO     BOOK     LIKE    IT 

Flexible  Cloth,   50  Cents 


A  neat  booklet. 

soon  ready,  on 

LETTERING 

Post    paid, 

25    Cents 

THE  DRAFTSMAN 


A  monthly  magazine  on  Draf  tins: 
and  Home  Study.  $1.00  per  year, 
26c.  for  4  months.  Special  oflfer : 
Themagazine  and  "Lettering:" 
for  $1.00.    Address  : 


THE  DRAFTSMAN 

107  BecRman  Bldg.  Cleveland^  0, 


GAZINES 
OQK.S 


BOOKS  RECEIVED 

IrrigAtion  Engineering.  By  Herbert  M .  Wilson .  C .  B . , 
Author  of  Topographic  Surveying,  *  *  etc.  Foozth  Bdi- 
tion,  Bnlarged  and  Rewritten.  Cloth.  8vo.  Blus- 
trated  with  141  fall-page  plates  and  142  figures.  John 
waey  Sb  Sons,  Publishers.  New  York.  N.  Y.  Price. 
$4.00. 

In  view  of  tlie  vast  work  of  reclamation 
which  is  to  be  undertaken  by  authority  of 
Congress  in  the  arid  and  senii-arid  re- 
gions of  the  West,  in  connection  with 
which  hundreds  of  engineers,  young  and 
old,  have  already  found  employment,  the 
appearance  of  a  work  like  this,  embody- 
ing an  up-to-date  exposition  of  the  un- 
derlying principles  of  irrigation  engineer- 
ing, is  an  event  of  importance  not  only  to 
the  profession  but  to  all  intelligent  citi- 
zens. 

Irrigation  is  a  subject  little  understood 
by  the  generality  of  readers.  Here  it  is 
treated  in  exhaustive  detail  and  with 
abundant  illustration.  The  agricultural 
significance  of  irrigation  is  set  forth,  and 
the  various  methods  of  gathering,  storing, 
and  distributing  water  are  described,  with 
specific  accounts  of  the  most  important 
irrigation  works  in  all  parts  of  the  world. 
Not  only  will  the  practical  engineer  find 
an  abundance  of  useful  suggestions 
based  on  the  experience  of  others,  but 
the  general  reader  also  will  find  in  this 
volume  a  wealth  of  information  of  ab- 
sorbing interest. 


Principles  of  American  Forestry.  By  Samuel  B. 
Green,  Professor  of  Horticulture  and  Forestry,  Univer- 
sity of  Minnesota:  Member  of  the  Forest  Reserve  Board 
of  the  State  of  ISinnesota;  Author  of  "Forestry  in 
Minnesota. '^  Dlustrated.  Cloth.  l2mo.  Pages  347. 
John  Wiley  ds  Sons,  Publishers,  New  York,  N.  Y. 
Price.  $1.50. 


The  revival  of  interest  in  the  general 
subject  of  Forestry  makes  this  a  very 
timely  volume.  The  importance  of  the 
subject,  its  intimate  relation  to  the  wel- 
fare of  the  country  m  ^^^2^%^^^q[^ 
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An 

Overwhelming 

Majority 


There  may  be  a  close  division  of  opinion  in  regard  to  the  presidential  candi* 
dates,  but  there  is  no  such  diHerence  of  opinion  regarding  the 

Penberthy  Automatic  Injector 

Over  350,000  engineers  use  it  because  they  know  it  is  the  most  effective  and 
reliable  injector  in  the  world*  It  has  been  established  in  the  favor  of  the  best 
engineers  for  over  eighteen  years,  and  has  earned  its  place  as  THE  WORLD'S 
STANDARD  INJECTORjj. 

The  Penberthy  Force-Feed  Lubricator 

receives  the  enthusiastic  endorsement  of  every  engineer  who  uses  it.  Invented 
by  a  marine  engineer,  who  knew  the  importance  of  a  force -feed  lubricator  that 
should  have  positive  feed,  proper  regulation,  not  affected  by  temperature.  The 
double  ratchet  insures  long  life. 

WRITE     FOR     CATALOG.       ENGINEERS     FIND    IT     INTERESTING 

Penberthy  Injector  Company 

Liriest     Minufacturers     of     In]e<*tora     in      the     World 

365   Holden  Avenue,   Detroit,   Mich,,   U.  S.  A, 

l^enh^rthy      'Bulletin      Sent      Three     Months      F  r  *  m 
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HAVE  YOU  SEEN  IT  ? 

THE  LVKINS 

GLAESUM  HONE 

FOR  SHARPKNINtt 

RAZORS,  SUR8ICAL  AND 
DENTAL  INSTRUMENTS. 

It  is  absolutely  the  ONLY  perfect  Hone  ever  made 
with  which  a  man  can  hone  his  own  razor  with  perfect 
satisfaction.  The  surface  will  always  remain  tme. 
Gtvea  th€  Raxmrfaat  tkm  rtakt  edge  amd  Gives  it  Qeick 
Use  it  30  days,  if  not  entirely  satisfied  send  it  back  and 
we  will  return  the  money.    Sent  postpaid  for  76  Csntt. 

J.  M.  LUKINS  CpyPANY,  ^^sgrgk'gj't  VfiPi}f!> 

Have  You  Success? 

iftK^^  Every  man  corUaina  within  himstlfthat  ^c^^S^f 
■i^^&      Mfkieh  leads  to  auceeM  or  failure,  accord-      «5cu^i 

inga*  KemakeMUMofiL 
Do  you  know  that  Jay  Gould  who  died  worth  $100,000,000  becan 
by  salUiic  rat-traps;  that  Carnegie  worked  fOr  $3.00  per  week; 
that  Schwab  was  a  cart-boy?  There  was  a  method  by  which 
these  men  succeeded.  Tou  are  startinc  in  lifto.  cet  the  method, 
it  is  contained  in  "HOW  TO  ATTAIN  8UCGB88." 

*•  HOW  TO  ATTAIN  SUOOESS  **  is  a  tezt-book  for  those  who 
will  hare  success — it's  not  filled  with  nicely  spun  theories,  but 
giTes  the  master-key  to  jour  capacity  and  powers. 

A  100.00  man  writes  he  studied  its  prinaples  hard  and  now 
has  an  income  in  the  fire  figures.    Tou  oa«  do  trb  SAin — it's 

OVLT  LIABXIHO    AKD    DBTSLOPIirO    TOUM    OWV    POWSBS    AMD 

voBOis— do  this,  suoeess  will  be  jours. 

To  the  ambitious  man  or  woman  possessed  of  energy  **  HOW 
TO  ATTAIN  SUOOESS"  will  unfold  a  world  of  possibiUty- 
will  transform  hope  of  snoceflslnto  realisation.    Sent  on  receipt 

^'•^-  CHA8.VANAGH, 

Room  8.  992  Hanrlaori  St.,  ChlOAgo. 


THERMO-  ^^ 
PILES 


O  %  AM 


mu: 


For  Electrolytic  Asssts. 
Electro  -  Plating;  Charging 
Storage   Batteries,    Induction 
Coils,   Pan  Motors  and  anything 
requiring  small  constant  current. 
ttO.OO    AND      WALSH'S  SONS  A  CO. 
9w     UPWARD    SOSWashingtonSt.,  Newark.  N.J. 


THE  HODERR  IDDIRR  HICRIRE 

If  3roTiknp*thiityciii  wroWgrPt  nneforlR.WSthatwiiMiMglTeK-sulti 

-  *  '  '-ftfc  Capfti:lt7,lW,W9.«i,   ai».*i  lii  V  Uietrii.    Prl^p,  «^(MlW 
1  in  U.  fl^    VftitA  tor  FR^  bdokii^u    Auiii^n  VfAiniiUK 


our  Ej-Affcit,  tfbtroX  Artt  BuUdina,  St.  Limiit  Erpasiti*' 


SAMPLE  f S  FREE 


cm  Edition 

Investor's 
Review 

Tells  sll  about  great  opportnnlties  to  make  money  in  this  new 
oil  field.  This  speclsl  number  Is  fully  illustrated  and  oontams 
avast  fund  of  valuable,  interesting  and  reliable  Information, 
read  it  before  yon  invest  a  dollar.   Heed_lts  adTlce  and  you  will 


surely  become  a  successful  Investor.   There  are  han< 


lyou^ 
idreds 


of 


opportnnlties  to  make  big  money  in  Kansas  oil.    Qet  posted 
and  keep  posted.  Do  it  now.  not  tomorrow,  but  rlffht  NOW. 
Ask  for  Kansas  Oil  Edition,  just  out.    A  ddress, 
DfVESTOrS  UVIBW,  15M  QmM  B14g.,  CBICAGO,  ILL. 
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pecially  of  the  agricultural  and  allied 
industries  of  the  great  West,  is  none  too 
well  understood  even  by  those  who  pride 
themselves  on  keeping  in  intelligent  touch 
with  what  concerns  public  issues  of  vital 
interest.  In  opening  eyes  to  the  dangers 
of  wholesale  deforestation  and  reckless 
waste  of  natural  resources — follies  of 
which  our  own  country  and  others  fur- 
nish many  striking  examples — ^and  in 
stimulating  a  sentiment  in  favor  of 
rational  conservation  of  some  of  the 
richest  of  our  national  assets,  this  book 
will  render  a  public  service  of  inesti- 
mable value. 

The  volume,  though  designed  espe- 
cially for  students  and  others  beginning 
the  subject  of  Forestry,  is  also  intended 
for  the  general  reader  who  wishes  to 
secure  a  broad  idea  of  Forestry  in  North 
America.  It  covers  the  field  in  its  en- 
tirety and  with  an  abundance  of  detail 
too  minute  for  mention  here.  Besides 
treating  fully  of  the  conditions  of  forest 
growth  and  management,  it  contains 
much  information  of  practical  value  to 
the  agriculturist,  the  engineer,  the  lum- 
berman, and  the  woodworker.  Illustra- 
tions are  abundant,  including  many  beau- 
tiful half-tones ;  and  a  complete  analytical 
index  renders  all  details  easily  available. 


Elementary  Woodworking.  By  Bdwln  w.  Poster. 
Instructor  in  Shopwork  and  Dxawing  in  the  Kannal 
Training  High  School,  Brooklyn,  V.  T.  Cloth.  12mo. 
Pages  133.  mnstratod.  Published  by  Ginn  A  Com- 
pany, Boston,  Haas.  Price,  postage  prepaid,  80  cents. 

An  admirable  handbook  of  great  prac- 
tical value.  In  the  hands  of  students  it 
will  reinforce  the  work  of  their  instruc- 
tors, and,  while  specially  adapted  to 
higher  grammar  grades  and  the  lower 
years  of  the  high  school,  it  will  be  found 
replete  with  scientific  information  and 
practical  hints  of  value  to  all  woodwork- 
ers. In  Part  I  the  tools  most  used  in 
elementary  benchwork  are  described  and 
pictured,  with  directions  for  their  use. 
Part  II  deals  with  wood.  Beginning  with 
a  description  of  lumbering  operations,  it 
goes  on  to  explain  such  natural  peculiari- 
ties as  shrinkage,  warping,  etc.  Then  fol- 
lows a  detailed  study  of  the  woods  and^ 
trees  of  the  United  States.    This  is  in^ 
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Recent  Engineering 
Books  for  Students 


Abbott*fl  Telephony,  6  volumes,          •          •          •  10.00 

Sold  separately,  $1.50  each. 

Baum*8  Alternating  Current  Transformer,          •          •  l.£0 

BelPs  Art  of  Illumination,        ....  2.50 

Considere*s  Remforced  Concrete,            ...  2.00 

De  la  Tour's  Induction  Motor,  Its  Theory  and  Design,  2.50 
Gonzenbach's  Engineering  Preliminaries  for  an  Interur- 

ban  Electric  Railway,    ....  1.00 
Gotshall's  Electric  Railway  Economics  and  Preliminary 

Engineering,            .....  2.00 
Goodell's  Water  Works  for  Small  Cities  and  Towns,  2.00 
Lyndon's  Storage  Battery  Engineering,  2nd  edition,      •  8.00 
Meyer's  Steam  Power  Plants,  Their  Design  and  Con- 
struction,            .....  2.00 

Miller's  American  Telephone  Practice,    .  •  •       8.00 

Reed*s  American  Meter  Practice,       ...  2.00 

SKHD  rOS  OUR  VKW96  PAOB  BOOK  CATALOGUB 

PERIODICALS: 

SLBCTSICAL  WORLD  and  BHOIKSBR  (weeUy),  annual 

subscription,  .....      |3.00 

To  Foreign  Countries,       6.00 
AMERICAN  ELBCTRICIAN  (monthly),  annual  subscrip- 
tion,   1.00 

To  Foreign  Countries,       2.00 
8TRSBT  RAILWAY  JOURNAL  (weddy),  annual  sub- 
scription,      ......        8.00 

To  Foreign  Countries,       6.00 
THE  SNGINESRINO  RECORD  (weekly),  annual  sub- 
scription,     ..---.       3.00 
To  Foreign  Countries,        6.00 
ELECTRIC  RAILWAY  DIRECTORY  (quarterly),  annual 

subscription  rate     •  •  •  -  -        -       4.00 

CENTRAL  STATION  LIST  (quarterly),  annual  sub- 
scription rate  .....       4.(X) 

Bimpte  OoplM  Scat  gise. 


McGRAW  PUBLISHING  CO. 


114  LIBERTT  STREET 


NEW  YORK 
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Your 
LibroLry 


is  not  complete  if  it  does 
not  contain  the  f  ollo\^dntf 
Histories  in  some  form 

We  have  a  limited   number   of   sets 
which  we  secured  in  a 

Remainder  Lot  Sale 

and  which  we  will  offer  while  they  last  at 

RidiGulously  Low  Prices 

The  books  are  bound  in  red  buckram, 
printed  in  good  type  on  good  paper 
and  have  gilt  tops. 

*  TCT  Publisher's      Sale 

^*^^  Price  Price. 

Gnizot's  France,  8  vols $12.00  $5.00 

Gibbon's  Rome,  6  vols 9.00  3.50 

Wilkinson's  Egypt,  2  vols 3.00  1.50 

Prescott'a  Mexico,  2  vols 3.00  1.00 

Prescott's  Pern,  2  vols 3.00  1.00 

Green's  England,  4  yoIs 6.00  3.50 

Lewis'  Germany,  2  vols 3.00  1.25 

Griffis'  Japan,  2  vols 2.00  1.50 

Hildreth's  U.  S.,  6  yols 9.00  3.00 

Grote's  Greece,  12  vols 18.00  6.00 

Although  these  prices  do    not    include  express 
charges,  yet  if  they  are  not  satisfactory  to  you 
they  may  be  returned  at  our  expense  and  we 
will    refund  the  express  charges  which  you 
are  obliged  to  pay.  If  you  are  interested 
we  would  advise  your  ordering  at  once 
<.C^    so  as  to  be  sure  of  securing  the 
books. 

Fill  out  coupon  attached  and 
send  to-day  to 

The  Pilgrim  Press 

179  Wabash  Ave. 

CHICAGO 
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tended  to  correlate  this  branch  of  nature 
study  with  shopwork,  and  is  planned  to 
come  at  that  period  in  the  student's  life 
when  he  is  in  constant  contact  with  the 
various  woods  used  in  construction.  Be- 
sides this,  the  leaf  form  is  studied  as  the 
best  means  of  identification,  and  the  par- 
ticular uses  for  the  various  kinds  of 
wood  are  explained.  The  book  is  pro- 
fusely illustrated  with  pictures  and  dia- 
grams. 


A  Treatise  on  the  Constmction  and  Use  of  Mill- 
ing Machines  Made  by  Brown  &  Sharpe  Mann- 
factnring  Company.  Paper,  mnstrated.  indexed. 
Pases  188 .  Brown  ds  Shaipe  Manufactarinc  Co. ,  Prori- 
dence,  R.  I. .  Publialiers.    Price,  50  centi. 

As    THE    TITLE    INDICATES,    this    bOOk    is 

devoted  entirely  to  the  milling  ma- 
chines made  by  this  company.  The  fact 
that  the  book  is  written  by  the  manu- 
facturers is  a  guarantee  of  its  absolute 
accuracy ;  and  to  anyone  engaged  in  run- 
ning one  of  these  machines,  which  will 
be  found  in  nearly  every  well-equipped 
machine  shop,  the  book  is  invaluable,  ex- 
plaining clearly  and  fully,  with  diagrams, 
their  principles  and  operation. 

The  book  is  written  especially  for  those 
not  familiar  with  the  machines,  with  the 
object  of  aiding  in  having  the  machines 
well  understood,  properly  cared  for,  and 
profitably  operated.  Going  beyond  this, 
the  book  contains  much  of  interest  and 
instruction  to  those  who  are  well  versed 
in  both  the  theory  and  the  practice  of 
milling.  Both  the  universal  and  the  plain 
milling  machines  are  taken  up. 

Among  the  many  important  operations 
described,  may  be  mentioned  the  cutting 
of  bevel  gears,  in  the  universal  milling 
machine,  also  the  cutting  of  spirals,  as 
particularly  interesting. 


Japan  as  Seen  by  Great  Authors.  Edited  by 
Bstber  Singleton.  Pases  372.  Dodd,  Mead  A  Company, 
NewTork.    Price,  $1. CO. 

The  author  of  this  volume  has  shown 
great  skill  in  the  selection  of  matter,  with 
the  result  that  the  combined  chapters  on 
diflFerent  phases  of  Japan  and  of  Jap- 
anese life  have  pro(^pg^  gpvS^^gf (? 
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are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,  it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools, 

Send  for  Catalog-ue  No.  17G.     t76  pages,  illuatrAtcd,  ft-ee 

THE  L.  S.  STARRETT  CO.       AthoU  Mass,  U.  S.  A. 


CONS0«JDAriON  OP 


|f^qKfilM«>H.,H.|;H|aqi|liata; 


HEATING-VENTILATING-PLUMBING 

Original  Articles  Every  Montii  by  Experts 

SUBSCRIPTION, $1.00  PER  YEAR 

A  stamp  brings  sample  copy.  We  supply  technical  books. 


ENGINEERING    REVIEW    COMPANY 

Publishers  and  Booksellers, 
1123  Broadway, NEW  YORK 

GRBAT  STEAM  SAVBRS        WILL  NOT  SHORT-STROKB        ^  TO  ^  HVCH  CLBARAITCB 

Bumham  Steam  Ptunps 

Manufactured  by  Ihm 

UNION  STEAM  PUMP  COMPANY 

Send  lor  Our  Complete  Catalog  No.  15.  46  S.  Madison  St.,  Battle  Creek,  Mich.,  U.  S.  A. 

— ^— ^"^"^—  uwiiLu  UJ  u  u  u^ 
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A  Wonderful  Booh 


VWfitVTtt- 


0fl.WtV\^^' 


The  Science  ot  ^ 
LoQse-Leaf  Bookkeeping 
and  Accounting 

By  CBAS.  A,  SWHHIXAHD 
MOTP-  Thifiworkis  to  the  Bwsineia 
*-^^^  *  ^-**  Man  »  oHict  just  what  the  CcD- 

tury  Dictionary  is  to  iht  Privitc  Library. 

An  Invaluable  Book  of  Re  fr  re  nee 

*'T\\^  hvuk  li  aii,4urfttiDUftlj]r  *  VBluBlirr  on?,  and  dds 
vhirh  «lll  donbOeic  lar*  mmt^v  dnMam  to  li*  {MtstciiO'T.*' 

*'ic  totcr*  (he  irroQQtl  tlinrouith^y  in  «  c]«r.  coficfH 
ibAaavr,  »l1hoilt  Aby  tfrbtiifkl  (tbrigfi  IllAl  ire  llkt^l^  to 
cniiniiP  th»  ftvifrtt^p  ttrrli^rof  kniPwTf'difl  %»i(,  Umttnlp^i 
icoiuuMuf.     It  '■  tfa4i  pnTy  work  muil  tr«  are  #ura  lli«t 

"I  b^j'K  to  irkninwlfiliKfi  receipt  ut  ywr  vhIfiaIkIi- ^p^x^k 
■Off  *Girph''Bi'(!hd  Hkt>ilit.     Tuu  Iitrn  chngitiliy  c.rinf4'rr4^'Hl  A 

Crffmt  b?n«-fit  U|»rta  tha  bDak^  kifrtilhjt  fr^ltrtiily  ^^y  lh»> 
iflii'Tr    pahlirBrhnn    of    four    Wofk    iiTvnn    tht'    Uftki-  IcaJ 

0i»c^  twh,  loud. 


ORDER  COUPON 

Fald  a  $2  bill  in  this  Coupon  and 
HAIL  TODAT. 


C  A.  SWEETLAND, 

4(12  D«sSoto  Buildmg. 

Sl  Loul3,  Mo. 
Hnclosed    please   find  ^2J><>  for  which 
SGDd  by  mail,  prepaid*  1  copy  of   '*The 
Sctence  of  Loose  Leaf  Book-keeping  and 
ACiCO  tin  ling/' 

Ifnin« 


Street- 


City^ 


State 
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interesting  book,  well  illustrated  and  full 
of  valuable  information.  Among  the 
many  authors  whose  work  has  been  laid 
under  tribute,  we  find  the  names  of  Sir 
Edwin  Arnold,  Pierre  Loti,  Lafcadio 
Heam,  Arthur  Diosy,  and  several  others, 
whose  years  of  residence  and  travel  in 
Japan  have  made  them  very  familiar  with 
the  country  and  the  people.  The  book 
contains  fifty  articles,  grouped  -under  the 
following  headings:  "The  Country  and 
Race,"  "History  and  Religion,"  "Places 
and  Monuments,"  "Manners  and  Cus- 
toms," "Arts  and  Crafts."  In  these  di- 
visions are  found  chapters  on  Japanese 
gardens,  architecture,  painting,  pottery, 
porcelain,  carving,  lacquer,  etc. 

The  article  devoted  to  New  Japan  is  of 
special  value  at  the  present  time  as  it 
gives  an  insight  into  existing  conditions 
and  the  spirit  that  animates  the  little 
island  nation,  wh6se  fighting  qualities 
have  astonished  the  world. 


finasia  as  Seen  by  Great  Anthora.  Bdited  by 
Bather  Singleton.  Dodd,  Mead  4b  Company,  New 
York.     Price,  $1.50. 

This  is  a  companion  book  to  "Japan  as 
Seen  by  Great  Authors,"  but  in  our  opin- 
ion is  not  so  valuable  a  work.  The  book  is 
not  well  balanced,  several  subjects  of  no 
special  moment  receiving  too  much  space, 
and  thus  necessitating  the  curtailing  of 
subjects  which  deserve  a  more  extended 
treatment.  One-third  of  the  volume  is 
occupied  by  descriptive  articles  on  par- 
ticular places,  cities,  the  Volga  basin,  the 
Caucasus,  the  Trans-Siberian  Railway, 
etc.,  followed  by  a  number  of  chapters 
on  the  manners  and  customs  of  the  peo- 
ple. Thirty  pages  are  devoted  to  the  dis- 
cussion of  the  architecture,  sculpture, 
painting,  music,  and  literature  of  Russia ; 
and  the  concluding  chapter  contains  some 
statistics,  and  general  encyclopedic  and 
geographical  information.  The  book  is 
well  illustrated  with  photographs.  Many 
of  the  chapters  are  from  the  pens  of  such 
well  known  writers  as  Prince  Kropotkin, 
Harry  de  Windt,  Theophile  Gauthien 
and  W.  R.  Morfill.   Digitized  by  VrrOUglC 
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A  NEW  BOOK 

(just   FUBIrlSHAtl) 

Its  Figures  Never  Lte, 
But  give  a  true  reply. 

And  fihow  th^  reason  why 
In  the  wiok  of  an  eye. 


The  StAnd&rd  for  Office  and  Store,  for  Home 
and  Factory 


Ropp's  New  Calculator 


A    COMPLETE    AND    COM- 
PREHENSIVE   SYSTEM    OF 

Cominercial  Tables  and  Short*Cuts 
in  ArithfTietic 


The  greatest  tabor-savmg  work  on  ^gures  ever  published. 

It  makes  anthmetic  interesting  and  easy  for 

nil.      It  ts  equaUy  useful  for 

Merchants,  MBCHANtcs,  MANVFACTtJREfts,  MACtjiNisrs, 

Misers,  BANKtzRi^,  Dealers  ts  Gra^,  Stock, 

Cotton,  Coal,  Lumber,  Feed, 

Produce,  Etc. 


Rorp's  Nkw  Calculator  lb  from,  b^iiinnm^  lo  end  an  enlirely  new.  reconstructed  and  vastly  improved  pubii- 
CftlJon.  It  cDiiEJiins  h  new  sys^t^m  of  liibles,  new  lules,  short-cuta  and  up-Lcndatc  methods^  also  4H  ruts.  iUustrEiiini! 
the  [irmciplea  ot  mechaaii^  and  lueiisuratian.    It  hjii  more  than  double  ihe  cunttinta  of  thu  old  edition^  of  which 

Ov«r  A  MiUlon  CopJe*  Were  Sold 

It  la  the  Calcitlator  that  positively  cslculaie^,  inatanily  and  correctly —not  raeiioty  a.  limtled  atunber  of  easy 
exAmplen.  jts  ordinury  Raady  Rflckonu^r^i.  but  altnost  tiv«ry  CEmc«lvBibls  et^niplti  or  problem  that  Is  llke^ly  to  occur 
ia  daily  bu$inesi  transactions,  whether  (be  e^iven  ^uaneitieK  be  large.  smaN,  evettn  odd  or  fractional  numbers. 

Ropi^'s  Nkw  fjuJ^rrTtLipLKJC  SvsTEU  i«by  far  Ihc  Kreaiofit  labor-savinir  iaii>ravt5mmit  ever  deviaed  in  the  con- 
struction ot  matheaiatical  tables,  f^nd  is  m  simple  and  plain  as  h  is  new  and  uniiiue.  It  coztsistB  of  an  tUfieniuUB 
Hrran£eru«nt  of  different  sited  iSEUres.  so  spaced  at  to  always  show  the  whole  answer  at  a  tflance.  however  tarite 
the  eiven  numbers,  thus  aavinf  the  iabar,  time  and  trouble  oflookiof  for.  and  of  combinitig,  three  or  more  partis L 
aaawera — hc altered  over  as  many  paces  or  columns  ta  liad  the  total  answer. 

Ropp's  N[:w  Calculator  Ia  the  consnaima>tioil  of  devisin;  and  improving?  system  after  systems  of  expend-' 
lag  thousands  oF  dollArs  in  expertmentinG  \  of  mnkinEr  millionB  of  mificelLaneouft  cakuLatioita,  and  of  doing  a  vast 
amottnt  of  viioroua  Ihinkihi.  durint:  mere  than  ISh5  year s^  by  an  aaiilytic,  practical  and  persevering  mind. 

It  prevents  mistakes^  mtieves  the  miod.  saves  Labor,  time  and  money^  Makes  you  independeiiL  ^ure  and 
fielf-relian(  in  'fieures^ 

A  Kreat  paper  sa]m:  '*A  new  yubllcatioct  that  must  prove  of  incaiculBble  benefit  to  the  commercial  world — 
unless  the  book  itself  can  calculate  its  own  worth— for  it  cakuLates  altnost  everything  that  is  CiilculabLe." 

You  oK.n  det  a  <»ipv  of  Reiiik'a  C»lou1«tor  FRClI  In  conneotlen  wIlK  a  aubscflpUon 

to  Modom  Machinery 

Modern  Machinery  is  our  monthly  machinery  journal  which  tells  yon  every  month  all  about  the  proisress  in 
new  machinery  made  all  over  the  worlds  well  illustrated  and  Interesiingly  written.  Subscription  price,  IJ.tMi! 
per  annum  113  issued):  single  numbers.  ](1  cents^  Everybody  should  reed  Modern  Machioery  to  keep  abre>jst 
of  the  times  in  this  ago  of  oiechanicaL  invention. 

SuBKcaiBE  NOW  AHo  RecGTvs  Ropp'a  Calculator  Fkrr  of  Ali*  Chargbs. 


Cwt  OJf  Hrrf  ami  }f*iil  af  Otict 


Date- 


Modern  Machinery  Publishing  Co., 

Security  Building,  Chicago. 
Gentlemen: — Enclosed  find  $1.00.  for  which  please  send  me  Modern  Machinery  for  one  year,  and 
also  send  me,  free  of  all  charges,  Ropp's  New  Calculator. 


Name. 


Clty_ 


StatCL. 


/  "' 
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let  The 

Gillette 

Prove   Itself 

Shave  with  it  every  tlay  f<ir  a 
inonth-  Then  if  it  hasn't  proved 
onr  claims  for  it — if  for  any  earth- 
ly rciisoD  you'd  rather  have  your 
njoney   ihaa    the    raaor  —  R^turtt 

Your  Money  Back 
and  Welcome 

That's  the  spirit  of  our  guaran- 
tee and  the  pradic^  of  it.    We 
could  not  send  the  Gillette 
on  30  Days  Trial  if  it  did 
not   makii  ^oorf— satisfy    the 
most  particular  man  (and  a 
man  has  a  riglft  to  b«  parties 
tilar  about  his  shaving ) .     The 
Gillette   13  a  safety  that  is  a 
safHy— and    it*S    ft    razor,   too. 
In  fact  it  is 

24  Razors  In  One 

'      It    has    twelve    keen    double- 
edged  blades  as  thin  as  paper, 
tempered  and    glass  hardened 
by  our  process  so  that  it  takes 
diaroond  dust  to   grind    them. 
Each  blade  gives  ten    to  thirty 
perfect  shaves.   Cose  and  blades 
packed   and   sealed   direct  from 
the  factory,  showittg  them  to 
^  be  Dew.  Always  ready  to  use^ 

No  Stropping 

or  Honinii 

'  It  taken  but  a  moment  to  Insert  &  new 
blade.  You  cannot  cot  yourself  or  fail 
to  srlve  yourself  a  smooth,  delisrhtful  shave.  Think  of  the 
waits  you  save,  the  cleanly  deligrht  of  home  shaving— and 
the  economy  of  it.  A  Gillette  lasts  for  years.  When  you 
have  used  each  of  the  edgres  until  dull,  return  to  us  and  we 
will  give  you  six  new  blades  at  no  cost  to  you.  Additional 
blades  at  nominal  cost. 

The  Gift  to  Please  Him  Most 

You  cannot  place  yourself  more  pleasantly  or  lastingrly 
in  the  thousrhts  of  husband,  brother,  father  or  friend  than 
by  ending:  his  shaving:  troubles.  Give  him  a  Gillette  Rasor. 
Triple  plated  silver,  with  blades,  leather  case,  sent  prepaid. 
SAs  wUl  save  five  times  its  cost  the  first  year.  Special 
Gift  Gillette,  20-year  gfuaranteed  heavy  quadruple  g:old 

Blate  Gillette  Razor,  in  eleg:ant  case.  $10.    Same,  in  fine 
[orocco  case,  with  name  g:ilded  on  case  and  engraved  on 
razor  handle,  a  magmificent  present.  $  1 2. 
Ask  your  dealer;  If  he  down 't  spII  It.  e^t  him  to  oorrmpond  with 
OS.  At  any  rate,  write  for  our  interesting  booklet.  Mailed  free. 

THE   GILLETTE  SALES  CO. 

1624  Manhattan  Building  Chicago,  111. 

Bales  Agenta  and  Manuf acturera  of  Hardware  Speoialtiee. 

Beferenoes— Continental  National  Bank.  Ghica«oi  OhioB«o  Na* 

tlonal  Bank;  Don's  and  Bradstreet's. 


UTERATURB-(Goiitiiraed) 

Handy  Lumber  Tables.    The   industrial    PahUcatkn 
Company .  NewTork ,  N .  T. ,  Pa«et24 .  Price  10  eenta 

No  LABOR-SAVING  DEVICE  is  more  ef- 
fective than  a  good  set  of  tables.  By  the 
use  of  this  Httle  book,  every  person  who 
has  to  do  with  kimber  in  any  fonn  will 
not  only  save  valuable  time,  but  avoid  the 
occasional  errors  that  are  apt  to  be  made 
by  the  most  expert  calculator. 


Lectures  on  Commerce.  Edited  by  Henry  Rand  Hat- 
field. The  University  of  Chicago  Press.  Paces  379. 
Price  $1.50. 

This  volume  is  made  up  of  a  series  of 
lectures  delivered  before  the  College  of 
Commerce  and  Administration  of  the 
University  of  Chicago.  The  lectures  are 
not  the  work  of  the  regular  professors 
of  the  University,  but  are  by  men  of 
affairs,  presidents  of  railroads,  industrial 
concerns,  and  banks,  heads  of  advertising 
firms  and  steel  plants,  managers  of  in- 
surance companies,  etc.  The  University 
has  adopted  the  wise  plan  of  inviting 
men  who  are  doing  things  in  the  com- 
mercial world  to  address  the  students  of 
the  College  of  Commerce  and  Adminis- 
tration. These  lectures  are  plain,  prac- 
tical, uplifting  business  talks  of  extreme 
importance  to  young  men.  We  cannot 
recall  any  work  dealing  along  this  line 
that  contains  so  much  serviceable  in- 
formation as  this  volume.  An  excellent 
index  adds  much  to  the  value  of  the 
work. 


Complete  Working  Drawings  of  a  Marine  Steam 
Plant .  Published  by  Marine  Bngineering,  309  BnMd- 
way,  New  York,  N.  Y.    Price,  $i.oo. 

To    THE    ORDINARY     LAYMAN    the    triple- 

expansion  engine  is  an  unsolved  mystery 
of  inexplicable  complication ;  and  even 
many  an  engineer  has  little  more  than  a 
hazy  understanding  of  its  mechanism.  A 
most  useful  purpose,  therefore,  is  served 
by  this  collection  of  drawings,  which 
show  graphically,  clearly,  and  in  full  de- 
tail, the  latest  practice  in  marine  steam 
engines.  While  intended,  of  course,  spe- 
ciallv  for  those  interested  in  steam  engi- 
neering, they  will  Bi'tife^^cNftPd^^fi 
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You  can't  do  your 
best  work  without 
best  things  to  work 
with. 

If  you  care  for  quality  in 
draughtsmen's  supplies  —  papers, 
academy  boards,  pencils,  crayons ; 
you  know  what — see  that  you 
get  Devoe  stuff. 

We  make  and  handle  more  of  these 
things  than  anybody  else;  **Devoc" 
stands  for  best  quality. 

Devoe  &  Raynolds  Company 

176  Randolph  Street 
Chicago 


Standard  Boohs 

y^^r  Stadents  and  Draftsmen 

IktAilA  of  Buildinf  OoautnictJoa.  A  cnllcclion  of  ^ 
plates  of  aeale  drflwLiiE^  with  intrDductorr  text.  By 
Claaei4C£  a.  Martin,  A33t.  Professorp  CoLJ4:£Q  of 
Ar  cht  tvc  Lure.  C  am  e  1 1  U  niv  er  aity.     Price  iS.OO, 

Building  CDDHtmctlcm  and  Di^wipEp  A  ceit  book  on 
the  print^Lpies  iPd  practice  of  CDastruction,  Spflcii^Lly 
ndnpled  for  studeDtsm  Science  aiid  Ttfchtiical  School  &. 
First  stage  or  eLemeatary  course.  By  Ckari:.k3  F> 
MiTcviELu  5tli  frdUion*  revised  find  cnb reed.  'dSO^-p, 
of  text,  with  nearly  VbO  illu^tratloiiB.  Crown »  8vo+i 
cloth,     Pricti,  Sl.50- 

BulMinE  Convtntctlon.  Advanced  and  l^onour^ 
Courses.  Third  edition*  tliprouifhiy  revised  and  rreui- 
1^  enkre^ed.  By  CHAhLKS  F.  Mitchell.  Contain  in  e 
660  pp,  or  ieit,  with  570  illustradona.  many  being  fulJ- 
page  or  double  plates  of  examples,  with  constructional 
details  specially  drawn  for  this  edition.  Crown,  8vo.» 
cloth.    Price,  ^.50. 

The  Prinflpl^ii  Df  ArcUtactu  ral  Perspective .  Ca  re  Full  y 
prepaied  for  the  use  of  smdentsand  others  with  chap- 
ters on  IsoniBtric  drawinc^  and  the  i? reparation  of  fin^ 
Uhed  perspectives.  By  G.  A.  T»  MioDi-tToif*  A.  R.  I. 
B.  A.  Illustrated  with  41  dioErauia.  and  eUbt  draw> 
Ingfi  by  various  architectSp    Cloth*    Price,  SLOO. 

Cataloeae  of  ArcbUectural  and 
Technical  Booka  on  reQuest 

Wm.T.CoinstOCh.  TubU^her 
23  Warren  Street.  New  York 


A 
Practical 

Book 

by 

a 

Practical 

Man 

for 

Practical 

Meo 


FRICTION  and 
LUBRICATION 

is  written  by  W.  M.  Davis,  a  man  who  undi^rst^nda 
not  only  tho  Thmi-y  of  LubrJc&tion  bul  its  application 
to  every  day  ppobicms,  Mr,  Da  via  was  for  ten  years 
mi^cbanlcal  expert  in  Lbe  lubrlcaLuij?  department  of 
ularficeuil  refinery  company  and  is  now  oil  inspector 
for  a  lartre  steel  company.  While  ev^ry  en^incpr  and 
mechanic  has  to  do  with  JubHcation  but  very  little  haa 
bitborto  been  known  abnut  the  subject.  The  work  ia 
the  reHuli  of  years  of  caT«?ful  Btudy  and  experience 
and  the  bor^k  ia  easily  worth  JB,00* 

POWBR  says:  '*It  13  the  ptBLctical  man's  book 
throujrh  and  throuE-h  and  inforniation  ^lean^  from  it 
will  be  founf^  reiiilily  applicable  to  every  day  problema/' 

SOME  OF  THE  THINGS  IT  TELLS  ABOUT. 

Friction 

TestiTijf  ofOllHt 

Cyl|nEti<i-aiHl  YbItb  LLitiHcAtloD, 

Lubricating  Am>UaT>res, 

VAx^.  of  ^kidit  Feed  Lobrltwt^rfir 

Cnttlntf  and  Seoririff  nf  rTJ||ndl^r  iiurTaues,  VaJ^m  and 
Valve  »i*Qte.    Their eau^en  amf  i*rp\>-Pif[jirK 

T>LiUrlH?ntloTi  nf  Ct>iiipr^!ri-'*T3  An-  MiK'hJni.^ry,  Railway  I'Rn, 
Aut4»Tniilillpp,  l-Iniirlu^i*  iLMd  Ri'tHt'eiM-ijM-it-  Mb'hl'lii-ry, 

OiliufT  novictjfi,  Applla^tce-i.  Oil  fillBrs  and  Aut^imatic 
OlLiritr  ^yHt<fnift. 

Lubric^Atlon   of   HydrauUc  ElvTat^rt,  Pmnp  Plunge  r^, 

Lut^rlcatlon  ttX  Belts. 

Liilihricatloa  of  enL^lufcd  Cr^nk-Caw  Cn^aw. 

n^ii  rf  ng?  and  JournjLls. 

Hot  tk^&rlniEi  and  tb el r  Treatment. 

BaX\  Ami  ItDl1«ir  B^adn^n. 

i>il  HDuiHf  Muthotfiin  COBt,  Recordj,  Toi^Iji,  eb'. 

*  •  Second  edition  now  leady.  '  * 

Lubrication  Publication 
Company 

PITTSBURG,  PA. 


p.  0.  Box  475 


GuuiIl 
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INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 


With  satisfactory  inducements, 
favorable  freight  rates,  good  labor 
conditions,  healthful  communities, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

AND  THE 

TAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For   full   information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

IndiwtrUl  CoinmiMlotMw; 

1  Park  Row,         ChicagOt  111. 


A  SVITABLC 
LOCATION 

For  any  bniineM  man, 
professional  man  or  in- 
dustry Is  easily  obtained 
by  consoltinr  the  Indoe- 
trial  Department. 

The  proposition  rab- 
mitted  will  be  attractive, 
embodying  just  the  infor- 
mation desired  to  Intel  11- 
frently  consider  such  an 
mportant  matter  as 
change  of  location. 

Our  monthly  magazine 
of  Southern  opportunities 
will  prove  invaluable  to 
those  interested  in  the 
South. 


THE  LAND 
¥  MANATEC 

Is  the  most  beautiful  sec- 
tion of  America,  hereto- 
fore without  rail  facili- 
ties. The  climate  is  de- 
lightful, the  atmosphere 
salt-laden  and  perfumed 
by  thousands  of  blossom- 
ing orange,  lemon,  grape 
fruit  and  guava  trees  and 
the  most  beautiful  and 
fragrant  of  flowers. 

A  land  of  perfect  health, 
ideal  living,  where  crime, 
trouble  and  ill  health  are 
as  yet  positively  unknown. 
Manatee  bookleU  de- 
scribe it  in  detalL 


The  most  costly  piece  of  railroad  literature  ever  is- 
sued is  the  special  Southern  edition  of  the  Seaboard 
M  AOAZiMB  OP  Oppoktunitibs.— yes,  there  is  one  for  you. 
It  is  unique,  contains  no  advertisements,  but  hundreds 
of  full  page  and  half  page  photo-gravures — the  most  ex- 
quisite examples  of  the  modem  printers'  art,  and  each 
worthy  of  framing.  Sent  free  on  receipt  of  10  cents  to 
pay  posuge. 


J.  W.  WHITE, 

General  Induetriek.!  Agent, 
PORT8MOVTH,  VA. 

SEABOARD    AIR    LINE    RAILWAY 


UTBRATDSB-(OimtlAMd) 

much    of    interest    also  to  the  general 
reader. 

One  sheet  gives  data  for  studying  or 
designing  a  4-fumace,  single-end  Scotch 
boiler.  Another  shows  all  pipe  connec- 
tions between  a  triple-expansion  engine, 
the  boilers,  and  the  auxiliaries.  Another 
gives  details  of  a  3-cylinder,  inverted, 
direct-acting  triple-expansion  engine, 
presenting  three  views — front,  sectional 
elevation,  and  elevation  and  plan.  Each 
part  is  numbered,  and  an  explanatory  key 
is  furnished.  Accompanying  the  sheets 
is  a  folder  giving  the  necessary  text  to 
explain  each. 


MAGAZINES 

The  KngiiiMr  (October  l)— Chicago 

The  first  article  is  a  description  of 
the  turbo-generator  station  of  the  Detroit 
Edison  Company.  It  is  well  illustrated, 
and  includes  both  the  steam  and  the  elec- 
trical machinery.  In  this  plant  the  tur- 
bines are  made  by  the  General  Electric 
Company,  the  boilers  by  the  Stirling 
Company. 

"Corliss  Engine  Design."  Part  I,  by 
L.  L.  Williams,  takes  up  the  preliminary 
ideas  in  a  practical  way,  and  this  series 
should  be  well  worth  preserving. 

Other  articles  are : 

Thermostatic  Steam  Traps,  by  Charles  E. 
Carpenter. 

A  Few  Hints  on  Pipe  Connections,  by  J.  E. 
Noble. 

Elementary  Principles  of  Alternating  Cur- 
rents, by  Prof.  Tell. 

Transformer  Testing  for  Central  Stations, 
by  S.  E.  Johnneson. 


Electrical  World  and  Engineer  (October  l)~New 
York 

One  of  the  leading  articles  of  this 
number  is  that  upon  the  Puyallup  River 
Water- Power  Development  near  Tacoma, 
Washington.  The  cities  of  Tacoma  and 
Seattle  have  grown  very  rapidly  in  the 
past  five  years,  and  electrical  develop- 
ments have  kept  pace  with  this  growth. 
The  Puget  Sound  Power  Company,  the 
owner  of  the  plant  mentioned,  was  organ- 
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WANTED 

On  a  Straight  Salary  Basis 

three  hundred  men  and  women 
in  all  parts  of  the  United  States 
to  initiate  and  carry  on  certain 
branches  of  our  business.  Can 
use  part  or  all  of  time.  Positions 
permanent.  Salaries  increase 
with  experience.  A  few  traveling 
positions  open  to  right  parties. 
References  required.  Apply  to 

THE  SUCCESS  COMPANY 

Publishers  of  "Success" 

Washington  Square,  New  York 

Address  Desk  49 
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AWONDfiRFDLHBLPFQBBDSYMRiy 

^'^^WMBB    Handler  and  moreuseftd  t" 
«>ook  or  other  card 

Pocket  Card  System 


ttJlP^^  ^•^  comes  to  tha 

A- 


iL-i:  "•    Cards  for  the  vear 

^^®»«eT  HO  MOW 

Order  now  «ui  ~»  JZ       WtemaUo  or  «ncce.»fnL 
vnw  now  and  »rt  the  rert  of  tliU  yew  irte 

Sundayc.ra..35c^S?"D^4ScXperye.r^^     z| 
You  Can  Aooomplish  Mora   wMh  e 

Do  not  tax  your  brain  w»f  h  .m     "•"*•  *"*  Eago. 

Oct  U.0  memorandmn  habit,    ft'^ea?;  J|3fTff4!S.'3f|- 

"•I'l" '  '■■;r  ^~i'— --v^'^n"?  -^vr*^"  ""'"'••~* 


UTBRATUSB— (OoBtianed) 

ized  in  1902,  for  the  purpose  of  develop- 
ing water  power  for  use  in  Seattle  and 
lacoma.  It  was  planned  to  develop  the 
power  on  the  Puyallup  river,  beginning 
with  20000  horse-power  and  increasing 
this  finally  to  40,000.  The  water  is  ear- 
ned by  means  of  a  flume  ten  miles  to  a 
resenroir.  thence  discharging  by  means 
of  steel  pipes  against  wheels  in  the  power 
house  under  a  head  of  872  feet.  Acur- 
rent  will  be  transmitted  at  a  pressure  of 
55..000  volts,  a  maximum  distance  of  48 

Considerable  space  is  devoted  ttf  the 
International  Electrical  Congress;  and 
reviews  are  given  of  different  paper^  and 
discussions  such  as  that  of  Philip  Daw- 
«)"  on  'Electric  Traction  on  British 
Railways,  the  addresses  of  B.  J.  Arnold. 
<-•  r.  Stemmetz,  etc. 

An  interesting  description  of  Power 
fstation  Equipment  for  the  World's  Fair 
•s  given  It  is  noted  that  the  total  ca- 
pacity of  this  station  is  14.000  horse- 
W^HH'  ^  -"^T  ^'  *'^^t  °^  *e  Chicago 
T.Zfu  ^^"'  °^  '^3;  but  in  the  earlL 
case  the  generators  were  of  750  to  1,000 
horse-power  capacity,  while  at  St.  Louis 
the  four  3.500-horse-power  units  are 
considered  as  of  only  moderate  size. 

Ihe  discussions  on  Telegraphy  and 
Telephony  at  the  International  Congress 
are  reviewed  in  an  interesting  manner 


L.  11.  St 

tncU 

Rraic  B 

Nat'l  Ex 


Id  t^V 


-.H   IJ.4 


Orckr  nou,  a^^^  rea4y  lo  .lart  Ike  nn.  y„r  H^Hl 

HELPS  YOU 

to  Plan  jour  Vork 


CALENDAR    PA© 


tolocompI^BSv 
toFindToorlbiiiM. 
teiToidfroabia 

CaBM   m«D  AWAT 

«l*Kt  A 
>ALrABLK  RlCOBD 

oroNc's  Acnmiss 

YOU  NEED  IT 

A  year's  experieij.  .^  " 
5S»  proved  that  alrnuHl 
all  business  men  net^il  it. 

Order  nmv  and gfi  tht  brnrftt . 
our  hfst  jutroductury  oifer  „,    ..    ^ 

HOWARD  L.  WILSON.  Mfr.i  «l  St...  ^rXl^:^^^. 
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CMsler'8  Kagazine  (October) -We w  York 
In  an  article  entitled  "The  Auxiliaries 
of  a  War  Fleet,"  by  Archibald  S.  Hu?d  i? 
IS  shown  that,  besides  the  mere  possession 
of  ships,  men,  and  guns,  it  is  necessary 
twp?n7i,*1  ^'^^^"sive    organization  be'- 
t7e  iLf ",  ''^t^l"^ t^rs  of  the  fleet  and 
the  local  depots;  also  auxiliary  vessels  to 
send  to  the  men-of-war  in  caie  they  are 
far  from  their  base  of  supplies.    S 
nntain  leads  m  the  number  of  coaling 
and  supply  stations.  * 

artSr'-P^'j'^'P^'^^  '^  ^^^°t«<J  to  the 
T  R  Rkk"^^  ^^'  ^?'  ^  Engines,"  bv 
th.   *^r      ."''  ^°"/'st'"8:  of  notes  upon 

Among  the  requisites  for  an  ideal  power 
gas  are  cheapness  of  generation,  simplic- 
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The  Whole  Story 
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THE  famous  illustrator  and  cartoonist  JOHN  T.  McCUTCHEON  preaches  a  whole  sermon 
in  these  companion  pictures  which  we  reproduce  from  the  CHICAGO  TRIBUNE  of 
August  21st. 
It  is  the  story  of  nine  out  of  ten  successful  men. 

Any  young  man  or  boy  can  make  his  income  two  times,  three  times  and  ten 
times  what  it  would  otherwise  be,  and  have  shorter  hours  —  if  he  will  devote  a  few  hours 

each  week  to  the  right  kind  of  reading 
for  a  few  months.  t^^We  have  hun- 
dreds of  letters  from  those  who  have 
done  so  from  our  instruction.  We  will 
send  these  letters  to  all  inquirers. 

We  Make  It  £asy 

To  give  just  the  right  sort  of  practi- 
cal knowledge  in  the  shortest  space  of 
time,  and  by  the  most  direct  and  sim- 
plest method  is  what  this  school  does. 

And  this  method  does  not  interfere 
with  your  regular  occupation. 

We  give  instruction  by  mail,  and 
you  can  take  one  week  to  a  lesson  or 
one  month — or  two. 

The  time  you  devote  is  entirely  at 
your  option. 

The  Cost  Is 
Nothintf 

As  you  progress  your  Increased  earn- 
ings more  than  take  care  of  the  cost  of 
the  lessons.  If  they  do  not  you  need 
not  continue  to  pay. 

We  arrange  pa3rments  to  suit  you. 

Until   Nov.  15th 

We  are  offering  three  special  induce- 
ments,  good  until  Nov.  15th.     Write 
How  Baxter  got  his  snap.  today  for  full  particulars. 

The  Demand  For  Men  Who  Know 

the  subjects  below  is  greater  than  the  supply.      Select  the  course  you  would  prefer  to  take  up 
with  us  and  we  will  send  full  particulars  and  synopsis  of  the  lessons,  tuition  fees,  etc. 


**Here  am  I,  slaying  along  at  US  a 

week,  and  there  la  Baxter, 

working  only  half  as  hard  as  I  do, 
salary  fget.   I  wish  I  had  a  snap  Ilk 

and  getting  ten 

B  hl8.»» 

ttmee  the 

I     1^ 

3 

^^^^^^^^  --^^i^^^- 

"H 

^^^^^B'S  ("  A 

m 

■MitlM 

^ 

List  of  Courses  to  which  Special  Offer 

. .  .Eleotrical  Engineering 

. . .Central  Station  Work 

...Electric  Lighting 

. .  .Electric  Ball  ways 

...Telephone  Praotioe 

. . .Mechanical  Engineering 

. .  .Mechanical-Electrical  Ensineering 

. . .  Sheet  Metal  Pattern  Drafting 

...Shop  Practice 

. .  .SUtionary  Engineering 


COX/TO^f- 


Applies.     Mark  with  an  X  the  suhject  in  which  you  are  interested 
Cut  oat  and  send  to  us. 
. . .  Marine  Engineering 
. .  .LocomotiTe  Engineering 
. .  .Stmctnral  Engineering 
. . .  Municipal  Engineering 
. . .  Railroad  Engineering 
...Snrreying 
...Hjdranlice 
. . .  Structural  Drafting 
...Heating,  Ventilatton  and 
Plumbing 


. . .  .Oomplete  Architecture 

....  Architectural  Engineering 

. . .  .Contractors'  and  Builders' 

. . .  .Cotton  Course 

....  Woolen  and  Worsted  Ooods 

....Knit  Goods 

. . .  .Mechanical  Drawing 

— Complete  Mathematical 

. . .  .College  Preparatory 

Tech.  W.Nov, 
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GOOD  ENGLISH 
PAYS 

Do  yon  know  that  Marshall  Field  &  Co.  pay  their  em- 
ployees $1  for  every  error  in  English  one  of  them  finds 
in  any  of  the  printed  matter  issued  by  the  house? 
Nowadays  nothing  hurts  a  man's  prestige  with  the  edu- 
cated like  careless  English.    Moreover,  the  best  cor- 
respondents are  no  longer  willing  to  write  their  letters 
in  the  time-wom  oommeicial  jarson  of  half  intelligible 
commercial  phrases.    A  good  letter,  business  or  social, 
should  be  simple,  smooth,  easy,   winning,  like  the 
voice  of  a  good  salesman. 
The  man  who  will  help  you  Is  Sherwln  Cody.    He  has  an  Intorna- 
tionid  reputatloa  as  an  expert  on  EngUnh  for  business  men,  ana  now 
has  put  his  private  lessons  into  four  handy  littie  Tolumes  (tlme- 
savlnff  slae)— seven  complete  courses.  Word  Study ,  Graromar,  Punot- 
uatfon.  Composition  Busineas  Letter  Writlnfif.  Story  Writlnif,  Crea- 
tive Compoeftion,  hitherto  sold  in  typewritten  form  'or  $16  to  t86  for 
each  separate  course.  These  books  contain  everythlnsr  that  wlU  help 
^^  •''i^*  y  o„  nothing  that  is  mere 

lumber  Better  than  a 
dictionary,  because  they 
teach  a  man  to  be  his  own 
dictionary 

BosIbm*  HsMMer*.— Sev- 
eral large  wholesale 
houses  have  introduced 
Mr.  Cody's  books  and  per- 
sonal ciiticism  of  English 
service  to  all  their  clerks 
who  write  letters,  from 
the  merest  stenographer 
to  the  most  experienced 
correspondent.— It  pays. 

Crodii  M«B.  — Here  is  a 
point  for  you.  You  are 
not  too  old  to  learn  vour- 
self,  and  you  will  And  that 
the  credit  of  your  house 
will  improve  wonderfully 
if  you  see  that  every  let- 
ter that  goes  out  is  the 
best. 

Tomag  BuIbms  Hea.  — If 
you  want  the  touch,  the 
snap,  the  tone  of  **  words 
that  win"  in  the  business  world,  go  to  the  man  who  Is  both  a 
scholar  and  a  master  of  stralght-f  rom-the-shoulder  business  English. 
His  little  books  should  be  your  daily  companions. 

AdTertlMaeat  Writers— You  can't  afford  to  let  mlsUkes  creep  into 
y  3ur  work.   The  only  way  to  avoid  errors  is  to  have  a  good  reference 
work  constantly  at  hand. 
CorrMpoadeata.— Don't  write  the  time-worn  oommerolal  Jargon,  but 

e>t  out  or  your  rut  by  getting  the  knack  of  writers  who  are  masters, 
r.  Cody  has  a  simple,  easy  method  in  his  "Composition"  Book. 
8teBogrRph«rt.-The  only  way  to  get  a  better  salary  Is  to  improve 
your  English.  Keep  Mr.  Cody's  books  at  your  elbow  and  In  six  months 
you  will  be  worth  twice  what  you  are  now,  and  you  will  get  it,  too, 

$5.00  for  $3.00 

This  set  of  four  books, 
containing  seven  com- 
plete  home-study  i 
courses  costs  $3.00. 

SYSTEM,  the  mag- 
azine, $2.00  per  year. 

Both— the  books  and  the 
magazine  — will  be  sent, 
prepaid,  for  13.00  if  your 
order  is  sent  with  this  advertisement 

System  is  essential  to  business  suc- 
cess. And  so  is  SYSTEM,  the  magazine. 
It  tells  every  month  all  the  new  busi- 
ness tricks  that  save  time— all  the 
little  olBoe  wrinkles  that  save  worry. 
Through  SYSTEM  you  can  learn  all  that 
any  one  can  possibly  tell  you  about 

Sstem  and  business  methods.  Nlnety- 
K  or  more  pages  monthly  cramful  of 
business  ideas  for  YOU.^  The  regular 
reading  of  SVSTEM  will  solve  your 
business  perplexities  -  but  If  it  does 
not,  SYSTEM  has  a  staff  of  experts- 
practical  business  men  who  will  an- 
swer your  questions  free.  Subscrip- 
tions 18.00  per  year. 


Rvfular  Departaieata  la 

8YSTKM 
Balldiag  a  SsIm  Force 
Orsaaltiair    aa    AdvertblB^ 

Dapartaicat 
Orgaaiilaf  a  Faftorjr 
BunlaeM  G«rre«poBdeaee 
Credit*  aad  Coilcetloas 
Talk*  to  Saleuaea 
8j«toaila  Baaklaf 
Sytteai  la  Shliiptag 
SjatOMa  for  the  Retailer 
R<pal  Estate  aad  lasnraaoe 
Hjateai  la  ProfeMloaa 
Shori^aU  That  Save 


SYSTEM,  992  First  Nat.  Bank  Bldg.,  CHICAGO 
Tbe  Monthly  Masazine  for  the  Man  of  Affairs. 


UTBRATUSE— (Continued) 

ity  of  operation,  and  continuity  of  gen- 
eration. 

*' Building  a  Battleship  in  Twelve 
Months,"  by  Joseph  R.  Oldham,  N.  A., 
consists  of  a  criticism  of  American 
methods  in  respect  to  both  length  of  time 
and  amount  of  money  required  in  con- 
struction of  battleships. 

The  subject  of  wireless  telegraphy  is 
a  popular  one,  and  the  description  of  the 
Wireless  Telegraph  Apparatus  at  the  St. 
Louis  Fair,  by  Cloyd  Marshall,  is  inter- 
esting. It  is  stated  that  the  wireless 
telegraph  stations  are  the  highest  struct- 
ures on  the  grounds,  and  form  excellent 
observation  points  for  the  entire  Exposi- 
tion. The  power  supply  for  sending  mes- 
sages is  6o-cycle  alternating  current  from 
the  Machinery  Building,  from  which  loo- 
volt  current  is  used  for  the  wireless  tele- 
graph transmitter.  This  is  raised  to  20,- 
000  volts.  The  speed  of  transmission 
compares  favorably  with  that  obtained  on 
the  ordinary  metallic  circuit. 

Other  articles  are: 

New  Grinding  Machinery,  by  Charles  S. 
Gingrich,  M.  E. 

Water  Supply  of  Modern  City  Buildings, 
by  William  Paul  Gerhard. 

Condensing  Plant,  by  W.  H.  Booth. 


CATALOGUES 

The  Globe-Wemicke  Company,  Cincinnati,  Ohio. 
Filinc  Cabinets.    Pa«es  92.    Paper,  6  by  9  Inches. 

Catalogue  with  illustrations,  descrip- 
tions, and  price  lists  of  all  kinds  of  filing 
cabinets.  These  cabinets  are  especially 
useful  as  well  as  ornamental.  They  are 
made  of  quarter-sawed  figured  oak  and 
genuine  mahogany  with  three  grades  of 
finish.  Some  of  the  uses  these  cabinets 
may  be  put  to,  are  for  letters,  checks, 
bills,  card  catalogues,  etc. 


Coffin  Valve  Company,  Boston,  Mass.  Sluice 
Valves.  Bulletin  No.  6.  Paces  82.  Paper,  6  by  9 
inches. 

Catalogue  illustrating  ana  describing 
valves  and  devices,  their  general  con- 
struction and  practical  application,  with 
tables   giving   tlgj^jtiPJ-incipal   dimcpgions 
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Luciflf  Combination, 


'■'-Jt\WI5 


V^    DESIGNERS    *?( 

fENGRAVEFvS) 

lELECWOTYPEKS 


^     166  JE.OI'INTON  ST. 
CHICACO-JLl^. 


FOR  SALE  — — — — 

A  subscriber  offers  a  four  volume  cyclopedia 
of  engineering  bound  in  ^  morocco  for  sale 
cheap.  Set  slightly  damaged  bv  handling. 
A  bargain  for  the  right  man.  Address  J.  £. 
N.,  care  The  Technical  World,  3321  Armour 
Avenue,  Chicago. 


The  Cushman  Motor 

The  wonderfnl  new  power;  maximum  efficiency; 
mlDlmom  bulk.  Especially  adapted  for  marine  or 
aato  use.  The  beet  stationary  power  for  electric 
Ughtlnff  or  other  high  speed  purposes.  Catalogue  on 
request  If  you  mention  Turn  Tsohmioal  World. 

Cushman    Motor    Co.,   Lincoln,    Neb. 


00LLE8E  PREPARATORY 

Courses  by  Correspondence 

An  eiLceptJonal  opportunity  is  ofTered  to  those 
wishing  to  prepare  for  college  entrance  eitami- 
nations.  The  full  course  covers  the  entrance 
r^uirements  of  such  a  college  as  the  Armour 
Institute  of  Technology,  and  students  satisfac- 
torily completing  this  course  at^  admitted  to  the 
college  of  enginei^ripg  of  that  institution  ^with- 
out  further  examination  in  the  subjects  t&ken. 
Wrfte  for  Bulletin  137  B 

American  School  of  CorrespoadeQce 

At  AnnoMr  InnltuU  af  T«cli oology, 
CHICAdO.  ILL« 


AN  ENLARGED  OPJGIHAL PHOTOGRAPH 


SPECIAL  OFFER 


0!pjrl«bk,  I'-KH.  Uj  TMilwlvCb 


T«  Ititefeit  yon  m Ad  yoar 
frlendi  in  THE  RED  BOOH, 
tlic  mo  tt  popular  llluvtraffd 
Jlclfoamjisaiin«  of  the  day, 
«v«  will  send  yon  a  s«mpl« 
copy  together  with  «■  «ii* 
Uried  otUIbaI  phototfrapb 
«rth«  Study  shown  in  min- 
latnr«i  mon&tod  on  mat 
boftrdf  iixo  |]  X  14  laches, 
postpaid,  npoD  Tocelpt  of 
30c,  In  •tnmpt  or  cnrrtncy. 


Each  ijwue  of  TllK  RED  BOOK  contains 
eighteen  Studies  la  cabinet  size  similar  to  the 
one  we  are  now  advertising. 

Each  issue  of  THE  RED  BOOK  also  con- 
tains from  thirteen  to  sixteen  original  short 
stories  by  the  most  eminent  hction  writers. 

THE  RED  BOOK  is  ihe  only  Illustrated 
Action  magaifin^  published  to- day ^  and  sells 
for  ten  cents  a  copy^  or  f  1.00  per  year* 

The  type  pages  are  brightened  up  by  illus- 
trations in  wash  drawings  and  pen  sketches 
by  the  cleverest  illustrators  of  the  day. 

The  enlarged  photograph  on  heavy  mat 
board ,  slie  11  xl4  inches,  makes  a  very  de- 
sirable picture  for  framing.  The  Studies  are 
sold  in  exclusive  Art  stores  for  the  best  homes 
In  the  land,  and  are  the  most  beautiful  the 
photographic  art  can  prodtice. 

SEND  VOUR  ORDER  TO-DAV 

The  Red  BookXorporation 

B*pl.  IlIOi  North  Americnn  Bldi  ,  CHICAGO,  ILU 


.1*0.^ 


The  Red  Book  Corporation 

Otpt,  Ilia,  North  Amcricu  Bldi,,  CHICAGO,  ILL. 

EncLaBcd  tind  30  cents  for  which  flcnd  me  sDniple 
COPT  of  THE  RED  BOOK  MAGAZINE  and  a  Phoitj- 
Ktaphlc  Art  Study  mot] ntod  on  uiat  board,  11  £14  inches 
of  lUc  subject  advertised  in  November  Techmcal 
VVtikLU. 


NaMS., 


AttpRi<:5^ 


mum 


SssMsi 
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TEXT 

PIE  ARCHITECTURAL  RECORD  pre- 
sents each  month  a  number  of  articles 
from  the  pens  of  the  best  European  and 
American  writers.  These  articles  deal 
with  Architecture  and  Building  in  such  a 
wav  as  to  be  interesting  to  the  architect, 
and  also  to  his  client. 


ILLUSTRATIONS 

THERE  are  shown  each  month  from 
seventv-five  to  over  one  hundred  pic- 
tures on  the  best  half-tone  paper  illustrat- 
ine  the  text,  and  forming  a  most  valuable 
"Record  "  of  buildings  and  designs. 


CIRCULATION 

PIE  ARCHITECTURAL  RECORD  has 
a  large  guaranteed  circulation  among 
Architects  and  others  interested  in  build- 
ing—the  fieures  are  put  in  the  contract— a 
pomt  for  tne  advertiser  to  consider. 


ADVERTISING 

THE  ARCHITECTURAL  RECORD  car- 
ries the  advertisements  of  over  one 
hundred  and  fifty  first-class  firms— a  result 
of  its  high  quality  and  larse  circulation. 
This  shows  that  MAi<nr  manufacturers  have 
considered.    Have  you  ? 


Sample       Copy      Tree 

Cl)e  arcl)itectural 
3Recorti  Company 

I446)0e0ei?  Street 
jtrtu  Iporb 


UTBRATUBB-CContlniied) 


of  the  valves,  and  information  in  regard 
to  the  flow  of  water  through  them. 


The  Warner  &  Swasey  Company^  Cleveland, 
Ohio.     Paces  60.    Paper,  6  by  9  indies. 

Catalogue  containing  fine  illustrations 
of  forming  turret  lathes,  universal  turret 
lathes,  etc.,  with  tables  of  specifications 
which  include  floor  space  of  machine  and 
weight.  There  are  also  descriptions  of 
milling  machines  and  machine  details. 

The  Bickford  Drill  &  Tool  Company,  Cincinnati, 
Ohio.  DriUins  Machinery  and  Other  Tools.  Paces 
77.    Paper,  6  by  9  inches. 

Catalogue  containing  illustrations  and 

descriptions  of  drills  of  all  kinds,  also 

tables  of  general  dimensions. 


Vitrified    Wheel    Company,    Westfield, 

Bmeiy  and  Gomndam  Wheels.    Paces  52.    Paper,  6 
by  9  inches. 

Illustrated      Catalogue     of      emery 

wheels  and  corundum  wheels  made  by 

the  vitrified  process,  grinding  machines, 

emery  wheel  dressers,  emery  wheel  and 

corundum  powders,  saw  gummers,  etc. 


Laidlaw-Dann-Gordon  Company,  Elmwood  Place, 
Ohio.    Paces  168.   Paper,  6 1-2  by  8  inches. 

Catalogue  abundantly  illustrated,  con- 
taining valuable  descriptions  of  machin- 
ery for  almost  every  service  where  gas, 
air,  wator,  oil,  or  any  other  liquid  is  to 
be  pumped.  This  catalogue  also  con- 
tains directions  for  setting,  connecting, 
and  operating  pumps,  and  other  useful 
information. 

^* 

A.  L.  Bemis,  Worcester,  Mass.    Paces  32.   Paper, 

6  by  6  inches. 
Illustrated  Catalogue  of  manual 
training  benches,  tables,  etc.  The  equip- 
ments described^  are  the  result  of  careful 
study  and  development  by  practical 
teachers. 

National    Carbon    Company,    Cleveland,    Ohio. 
Paces 36.    Paper,  9  by  6  inches. 

Catalogue  illustrating  and  describing 
the  various  styles  and  designs  of  batter- 
ies suitable  for  ignition  service.  These 
batteries  are  used  for  stationaryjtfmrine, 
and  automobile  engines.  ^ 
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Complete 
Drawing 

Outfit  No.  3 


The  Official  Drawing 
Outfit  Used  und  Re- 

School 


REGULAR 

RETAIL 

PRICE 

$15.84 


I  J.. 


(Cut  il  RtpradMCtd 
tram  a  Photograph') 


DETAILED  LIST   OF   OUTFIT   ILLUSTRATED: 


HTSTBUMEVTS: 

Siet    oF   Gorman    Silver    Drawing    InfiiTuniflntB  in 

Morocco  Lenthet  F'uckci  Cascn  velvet  liotid,  vrltb 

bar  and  lock.  CDrapriming  ■ 
One  German  Silver  bail  JDint  com  pats,  ft  iticbflA 

lone,  with  pen,  r>findl,  needle  poim  and  lenfth- 

eniog  bar. 
One  German  Silver  ball  joint  spacing  dividers,  5 

inches  long. 
One  steel  sprinc  bow  dividers.  8K  inches  lone 
One  steel  sprinc  bow  pen,  3K  inches  lone  with 

needle  point. 
One  steel  spring  bow  pendU  8X  inches  long,  with 

needlepoint 
One  fr-inch  mlinc  pen,  spring  on  npper  Blades 
One  case  with  leads. 
One  adjostinc  key, 

Retafl  Price  of  Instruments,  ^6.90 


JO 

.75 


Total  Value  of  Complete  Ontflt,  $15.84 


DR4WI1IG  BUTERIALS: 

OneDmwIti^  Boitrd,  I9i^  Lncb&«,  seonoit^d  pine, 
vltii  £iiLr(]W{}Od  Ledgf^fit  attacbud  tn  ixuirtj  by 
et^rewn  aunk  In  dloUf  with  m&laL  bnslitngf  tn 
ftTiOff  for  c(.<nlnmllu[i  rjf  »iijfiu«l<.>ri,  Sbr-ILnd 
finlflfa,  -,,,-.--  lijoo 
On«  HahogaDf  T-<Sqaare,  U  In,  Icmt^^  eboar 

1  tti'^f  Dkw  hftfld^  pbfllliiK?  flniah^ 
One  lfi»  Triiiin*ipnTent  Trlangb/,  8  (Dch* 
Oae30oxGU°  Trnnap^kreDt  1  rtacipflft,  10  tncb^ 
One  U-ncli  Trlanifular  Bo^wtimmI  Bcide,  engine 
divided ;  graduated  S-a-J,  £-16»  1-%,  l-4«  %^  3-4, 
\-%  l^i.  oiicj  S  Incben  t<>  tbt^  loot,  &Dd  oqo  edge 
lachi3«aud  lf!tba«vitb  cHi#«,  ^       -       -         \Sfy 

One    Tra.D»pftront   CombiutttlfiDp  Irregular  or 

Frendh  OorTe*  «i>eei{il,         -       _       .       _        lOO 
Ooe  SotUe  ^'Eit^iirprDor   Ink  *       *       -  jg^ 

Oh«4-BSIbflrlaa  Drawing  Pencil,         *       -  M 

OneFdtwrelnM  Erftner.  Na»]ir7R,  -       -  ^ 

One  Fnber'i  PadcU  Erueerp  ISo,  111,       *       .  Jjs 

One  dni^n  Tbuaibt«cki,  -       -       -       -  ,3j 

Niiiefibi^eti  Wbattniin^i  nan^mjide,  cold  pr4»fi««d, 

TweLvQ  Abvifta  WbUi^^>ck  Omwln^  Paper,  llxlfi 

]n(?b!?*i  (f<»r  practice  work  ■ri|ily>*         -       -  JiS 

Ortfl  Enifl lug  Sill  eld,  -       -       -       *       *  »'^ 

r>n<Gi  Sandpaper  f) lock.      _____  ^10 

One  Clinch  German  SUvor  Pn>tractor,  ^o,  .?t) 


Retail  Price  of  Matcriala, 


J8.94 


'!    !■ 


SPECIAL  PRICE  TO  A.  S.  C.  STUDENTS  a^/o'i!^  $6.95 

In  order  to  secure  the  above  special  price  it  is  necessary  to  be  a  student  of  the  American  School 
of  Correspondence.  Orders  should  be  sent  direct  to  the  address  of  the  manufacturer  as  inmn. 
below,  aooompanied  by  Post  Office  Order  or  by  Registered  Letter  for  the  amount  ^nd  a  statement 
that  the  writer  is  a  member  of  the  American  School  of  Correspondence.  Eipreu  cbareee  Are 
to  be  paid  by  the  purchaser  (for  students  in  the  West  and  Middle  West  eipresa  chju-sea  to 
CHICAGO  wiU  be  prepaid.)    Address: 

A.  D.  MACLACHLAN,  214  Qarendon  Street,  Boston 

AKCHmCTS'  AND  BHGINBBRS'  SUPPUBS 


ii^n^ 
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Lest  You  Forget 


JOT  IT  DOWN  IN  A 

TENGWALL 
Loose-Leef 
Perpetual 
Memo 
Book 

.00 


some  pfAC- 
ti£4l  little  fe- 
minder,   sUe 

fits  the  vest  pocket* 

Gcnume  bL^ck  llexi- 

bU  Morocco  c  o'v  ttt 

with  pocket  and  pencil» 

$1 .00  portpaid,  indttding  50  sheets  hi  boofct 

50  extra  sheets  and  name  hi  gold  on  front 

cover*     Press  a  thumb  -  spring,  the  book 

opens    for   Inserting  or   removing   sheets. 

Qose  and  ft  k)cks  atitomatically* 

A  wonderful  little  device*  You  cannot 
afford  to  be  without  it*  Special  prices  hi 
quantities  for  advertising  souvenirs*  Send 
$1.00  today  in  currency,  check,  monev 
order  or  stamps*  Money  refunded  if  book 
not  satisfactory*  With  every  order  tiirec 
months^  subscriptkm  to  TengkoiJt  TsJkt  a 
bright  monthly  Magazine  of  Modem  Busi- 
ness Methods*  Add  12  cents  for  postage  in 
the  Unfted  Statesi  16  cents  for  postage  in 
parcel  poet  countriesi  48  cents  for  postage  hi 
other  foreign  countries* 

T.  S.  Spencer,  of  High  Point  N.  C, 
<write5: 

*'I  received  the  Pocket  Memo  last 
nUrht  and  am  entirelj  satisfied  with  it. 
Tnlnk  it  is  the  neatest  and  most  con- 
Tenient  little  book  1  ever  saw.  I  thank 
yon  for  yonr  promptness  and  my  mon*  . 
ey*8  worth." 

Jl  Jl  J» 

Tengwall  Loose-Leaf  Devices  save  time 
and  money* 

Ji  Ji  Ji 

Conespoadence  solicited  concerning  loose- 
leaf  devices  and  supplies  of  all  kind* 
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Whiting  Foundry  Squipment  Company,  Hanrey, 
111.    Paces  124.    Paper,  6  by  9 inches. 

Descriptive  Catalogue  with  many 
pages  of  beautiful  half-tone  cuts  of  foun- 
dries with  complete  equipment,  cranes  of 
all  kinds,  etc. 


Lord  Ik  Bnrham  Company,  New  York,  N.  Y. 
Pases  96.   Paper,  8  by  lO  inches. 

Catalogue  of  greenhouse  heating  and 
ventilating  apparatus,  with  descriptions, 
illustrations,  and  price  lists.  Special  at- 
tention is  called  to  the  new  features  of 
the  steam  and  hot  water  boilers  manu- 
factured by  this  company;  also  to  the 
pipe  header  and  automatic  air-valve 
recently  introduced  and  patented  by 
them. 


Indefinite  Postponement 

A  CLERGYMAN,  recently,  was  preaching 
on  the  subject  of  future  punishment. 
"Yes,  my  brethren,"  said  he,  "there  is  a 
hell ;  but — drawing  out  his  watch  and 
looking  at  it — we  shall  not  go  into  that 
just  now." 

Peculiarities  of  Lan^uatfe 

A  ROY  who  swims  may  say  he's 
•**•  swum ;  but  milk  that  is  skimmed  is 
seldom  skum,  and  nails  you  trim,  they 
are  not  trum.  When  words  you  speak, 
those  words  are  spoken;  but  a  nose  is 
tweaked  and  can't  be  twoken,  and  what 
you  seek  is  never  soken.  If  we  forget, 
then  we've  forgotten :  but  things  we  wet 
are  never  wotten,  and  houses  let  cannot 
be  lotten.  The  goods  one  sells  are  always 
sold :  but  fears  dispelled  are  not  dispold, 
and  what  you  smell  is  never  smoled. 
When  juvenile,  a  top  you  spun,  but  did 
you  see  a  grin  [^bJti^e^^nk^MM^otato 
neatly  skun? 
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Born  in  Virginia.  Aug.  18.  1840.    Graduated  at  U.  S.  Naval  Academy  in  1863.    Participated  in  attacks  on  Fort  Fisher, 
Jan.  15, 1805.  being  severely  wounded.  Commanded  lawn  in  battle  of  Santiago,  July  3,  1808.  Com- 
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actions  earned  him  the  sobriquet  of  "Fighting  Bob." 


Digitized  by 


Google 


The 

Technical  World 


Volume  II 


DECEMBER,  1904 


No.  4 


Beacons  of  the  Sea 

How  the  Government  Has  Established  and  Maintains  the  10,500 

Lighthouses  and  Other  Aids  to  Navigation  that  by 

Night  and  Day  Warn  the  Mariner  of  Danger 


By  REAR-ADMIRAL  FRANKLIN  HANFORD.  U.  5.  N. 


Charlottb  Harbok 
Light,  Florida. 


"^     I  T^OWN  at  the  southern 
J^       mJ  end   of   Lake    Michi- 
ilK^m  I  gan,  in  the  little  vil- 

lage of  Michigan  City, 
Indiana — just  now  in  the 
hands  of  the  town-site 
boomers  —  lives  Miss 
Harriet  E.  Colfax,  a 
lonely  little  old  woman 
o  f  eighty-one.  Her 
cousin,  that  great  Hoosier,  Schuyler 
Colfax,  served  his  country  as  Vice-Presi- 
dent. She,  too,  is  a  public  servant ;  and, 
if  her  place  is  less  in  the  public  eye,  it 
is  none  the  less  an  important  one — as 
any  one  of  the  great  lake  captains  who 
sends  his  huge  steamer,  with  its  string 
of  barges,  staggering  down  toward  the 
Indiana  sand-bars,  will  gladly  testify. 

For  forty-one  years — since  the  days  of 
sailing  ships  and  of  civil  war — the  chief 
interest  of  Miss  Colfax's  life  has  been 
the  same.  For  she  is  the  keeper  of  the 
Michigan  City  lighthouse,  and  upon  her 
faithfulness  nightly  depend  the  lives  of 
many  sailor  men  and  the  safety  of  thou- 
sands of  dollars  worth  of  property.  Too 
old  for  such  duty?  Ah!  but  Miss  Col- 
fax has  an  assistant  in  the  person  of  Miss 

Copyright.  190<,  by  The 


Ann  Hartwell,  who  is  also  on  speaking 
terms  with  the  eighties  and  is  quite  as 
sturdy  and  trustworthy  as  her  superior 
officer  in  the  government  lighthouse 
service. 

Ask  any  lake  sailor  what  he  thinks  of 
"little  Miss  Colfax's  light,"  and  he  will 
tell  you  that  since  back  in  the  early  sixties 
it  has  never  failed  to  burn,  throwing  out 
over  still  or  stormy  water  its  message 
of  warning  and  guidance. 

There  are  those  who  will  tell  you  of 
some  early  romance — some  love  story 
shattered,  perhaps,  by  the  storm  of  civil 
war — which  finds  its  long  conclusion  in 
this  lonely  lighthouse  peopled  only  by 
these  two  ancient  gentlewomen.  Certain 
it  is  that  Miss  Colfax  and  Miss  Hartwell 
have  been  friends  for  three  quarters  of 
a  century,  since  the  days  of  their  early 
girlhood  in  Ogdensburg,  N.  Y.  It  is 
certain,  too,  that  when  the  Civil  War 
broke  out  they  were  two  of  the  prettiest 
schoolma'ams  in  the  village  of  Michigan 
City.  They  never  married,  and  they  are 
still  living  together  in  the  lighthouse, 
faithful  to  their  lonely  but  beneficent 
task.  So  one  who  is  inclined  may  let  his 
fancy  play  as  it  will. 
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But,  as  for  that,  romance  is  a  part  of 
the  daily  lot  of  all  the  more  than  4,000 
men  and  women  who  serve  Uncle  Sam's 
lighthouse  establishment,  for  the  lights 


Miss  Harriet  E.  Colfax. 

Keeper  of  the  Light  at  Michigan  City.  Indiana, 

the  Oldest  Lighthcuse  Keeper  in  America. 


are  the  street  lamps  of  the  ocean;  and 
back  and  forth,  to  and  fro,  along  the 
watery  thoroughfares  which  they  il- 
lumine, ,  pass  nightly  thousands  of  ves- 
sels, deep-laden  not  only  with  freight  and 
passengers,  but  with  that  immemorial 
mystery  and  romance  which  forever 
clings  to  those  who  "go  down  to  the  sea 
in  ships.'* 

Your  typical  lighthouse  keeper  is  a 
quiet,  taciturn  man,  wedded  to  solitude 
so  long  that  he  has  fallen  in  love  with  it. 
He  is  weather-wise  beyond  all  other  men, 
for  during  long  days  he  has  watched  the 
clouds  and  smelt  the  changing  airs  and 
felt  the  constantly  chaii^^inj?  pressure  of 
the  atmosphere,  until  a  far-off  coming 
storm  affects  him  even  more  quickly  than 
it  would  the  barometer.  He  is  the 
hero  of  duty.  The  soldier  may 
forlorn  hope  against  an  un 
fortress,  and  die  an  instan' 
in  the  consciousness  tliat  \ 
balm  his  name.  Hut  i) 
tender  has  no  such  s^ 
His  is  the  heroism  of 
ending,  unforgettinj 
Occasionally,  indef 
upon  to  face  son^  ^^  | 
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fails  to  rise  to  the  emergency.  For,  to  him, 
that  the  hghts  are  lit  ami  burtiiiii^  counts 
more  than  anything  else  in  life.  He  plays 
the  "ounce  of  prevention''  to  the  *'ponnd 
of  cure"  of  his  more  spectacular  but 
hardly  more  heroic  colleagues  of  the  gov- 
ernment Life-Saving  Service. 

Orlifin  of  Llffhthouaes 

The  origin  of  all  lighthouse  systems 
may  be  traced  back  to  prehistoric  times 
when  fishermen  l>uilt  fires  on  the  beach 
to  guide  their  absent  comrades  back  to 
shore.  It  is  curious  to  note  that  two 
of  the  seven  wonders  of  the  world  were 
lighthouses — the  Pharos  of  Alexandria, 
and  the  Colossus  of  Rhodes. 

The  Lighthouse  System  of  the  United 
States  commenced  with  its  commerce; 
and  pn%'ate  lights  and  beacons 
were  set  up  very  early  in  our  his- 
tory ;  but  the  first  authentic  rec- 
ord of  this  being  done  at  public 
charge  was  on  March  g,  ^^^73^ 
when  the  citizens  of  Nantasket, 
Massachusetts^  petitioned  t  h  e 
General  Court  for  a  reduction  of 
their  taxes,  because  of  the  labor 
and  material  they  had  expended 
(over  and  above  their  propor- 
tion) in  building  a  beacon  on 
Point  Allerton,  the  most  prom- 
inent headland  near  the  entrance 
to  Boston  Harbor, 

The    first    regular    lighthouse 
on  this  continent  was  built  at  the 
entrance    to    Boston    Harbor    in 
1715-16,  by  the  General  Court  of 
the    Province    of    Massachusetts 
Bay,  and  was  supported  by  light 
dues  of  one  penny  per  ton  on  all 
incoiiiiufi^^ml  outgoing  vessels, 
^xc^||H^kB      The  other  col- 
ont«|^^p   fAthe   examp 
Ma^^f      ^E  and    wltt 
tU^^k^^n   T789 
and 


the  lighthouses  on  the  coast,  and 
agreed  to  maintain  them  thereafter^ 
they  were  eight  in  number,  as  fol- 
lows— Portsmouth,  N.  11.  i  Boston,  Ply- 
mouth, and  Nantucket,  Mass. ;  Beaver 
Tail,  R.  I. :  Sandy  Mock,  N.  J. ;  Cape 
Ilenlopen,  Delaware;  and  Charleston,  S. 
C.  All  of  these  lights  are  still  in  exist- 
ence, though  so  greatly  improved  that 
they  are  the  same  only  in  puqiose  and 
in  site.  The  sen^ice  was  at  first  placed 
under  the  Secretary  of  the  Treasury,  and 
so  continued  until  July  I,  1903,  when  it 
was  transferred  by  Act  of  Congress  to 
the  newly  created  Department  of  Com- 
merce and  Labor, 

Expansion  of  the  Service 

Between  1789  and  1820,  the  number  of 
lights  was  enlarged  under  con- 
gressional enactments  from  8  to 
55,  Between  1820  and  1852,  the 
establishment  increased  from  55 
lighthouses  and  a  few  buoys  to 
325  lighthouses,  35  light-vessels, 
numerous  buoys,  etc.  —  for  all 
aids  to  navigation,  as  well  as 
lights,  arc  included  under  the 
jurisdiction  of  the  Light-House 
Establishment,  such  as  buoys  of 
various  kinds,  beacons,  fog  sig- 
nals, day  marks,  post  lights,  etc. 
Jhit  while  great  progress  had 
been  made  in  the  number  of 
lights,  etc-,  no  system  had  been 
a<U.  jj )  t  ed .  Con  g  re  ss  a  u  t  li  o  r  i  zed 
new  lights  in  a  haphazard  way ; 
some  were  built  where  tiot  really 
needed,  and  the  whrile  establish- 
ment grew  too  large  for  one  man 
to  manage  properly*  Complaints 
were  made  tliat  our  lights  were 
confusing  in  character,  and  that 
they  were  not  equipped  with  the 
most  modern  apparatus, 

A  Board  Organized 
In    184^,    two    naval    oflicers 
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were  sent  to  Europe  to  study  the  systems 
in  use  there,  and  to  recommend  improve- 
ments.    Their   report   showed   that  the 
United  States  was  far  from  being  up  to 
the  standard  of  Great  Britain  and  France, 
and  that  the  Fresnel    illuminating    ap- 
paratus was  superior  to  any  in  use  in 
America.     The  result  was  that  in  1852 
Congress    organized    the    Light-House 
Board  practically  as  it  exists  to-day.  This 
Board,  with  offices  in  Washington,  has 
charge  of  the  en- 
tire system  of  aids 
to  navigation  in  the 
United  States.     It 
is  composed  of  two 
officers     of     the 
Navy,     two     En- 
gineer   officers    of 
the  Army,  and  two 
civilians     of     high 
scientific  attain- 
ments  whose  serv- 
ices may  be  at  the 
disposal    of    the 
President.   An  offi- 
cer   of    the    Navy 
and    an    officer   of 
Engineers    of    the 
Army,  are  also  at- 
tached to  the  Board 
as  Secretaries.   All 
the     members,     as 
well  as  the  Secre- 


ships,    gas-lighted 
unlighted    beacons, 


taries,  serve  with- 
out additional  pay, 
1.  e.,  without  any 
other  than  the  reg- 
ular pay  of  their 
rank  or  position. 

From  eight 
lighthouses  in  1789, 
the  number  has 
now  grown  to  over 
3400,  about  i,8cx) 
of  these  being  tu- 
bular lanterns  or 
post  lights  on  the 
Western  rivers, 
leaving  about  1,000 
for  the  Atlantic 
and  Gulf  coasts, 
200  for  the  Pacific 
coast,  and  400  for 
the  Great  Lakes. 
Including  light- 
buoys,  fog  signals, 
whistling    and    bell 


buoys,  etc.,  the  establishment  embraces 
the  grand  total  of  about  10,300  aids  to 
navigation.  Its  annual  cost  of  mainte- 
nance  now   approximates   $4,000,000. 

Modern  Improvements 

During  the   fifty-two   years   that  the 
Light-House  Board  has  been  in  existence, 


BUFFALO  (N.  Y.)  BREAKWATER.  NORTH  END  LIGHT.-TENTH  DISTRICT. 
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it  has  gradually  adopted  all  the  most 
modern  improvements  in  lights,  buoys, 
etc. ;  has  experimented  upon  various 
kinds  of  illuminants,  fog  signals,  etc. ; 
has  built  up  a  thoroughly  reliable  scheme 
of    supply    and    inspection;    and    had 


Third-Order   Lightning  Light,  Toledo  (Ohio)  Har- 
bor.—Tenth  District. 
Fresnel  Lenticular  Apparatus.  Showing  Clockwork  for 
Revolving. 

adopted  practical  civil  service  reform  in 
the  treatment  of  its  employees  years  be- 
fore the  Civil  Service  Commission  came 
into  existence. 

Districts 

For  convenience  of  administration,  the 
coasts,  lakes,  and  rivers  of  the  United 
States  have  been  divided  into  sixteen  Dis- 
tricts. The  First  to  the  Sixth  are  on  the 
Atlantic  coast;  the  Seventh  and  Eighth 
embrace  the  southern  part  of  Florida 
and  the  Gulf  of  Mexico;  the  Ninth, 
Tenth,  and  Eleventh  are  on  the  Great 
Lakes;  the  Twelfth  and  Thirteenth  are 
on   the   Pacific  coast;   while   the   Four- 


teenth, Fifteenth,  and  Sixteenth  are  on 
the  Western  rivers. 

In  each  district  there  is  an  Engineer 
officer  of  the  Army  whose  duty  it  is  to 
build  and  repair  the  towers,  dwellings, 
piers,  etc.;  and  there  is  also  an  officer 
of  the  Navy  detailed  to  each  district  as 
Light-House  Inspector.  The  Inspector 
is  charged  with  the  maintenance  of  the 
lights,  and  with  the  discipline  of  the 
keepers.  He  supervises  the  placing  and 
changing  of  buoys ;  attends  to  the  supply- 
ing of  oil,  wicks,  chimneys,  paint,  coal, 
tools,  boats,  cleaning  materials,  etc. ;  has 
charge  of  the  light-ships  and  their  equip- 
ment, as  well  as  of  the  lighthouse  tenders 
(the  name  "tender"  being  given  to  the 
vessels  used  to  carry  on  the  work  of  sup- 
ply) ;  inspects  and  reports  on  each  light 
quarterly ;  nominates  new  men  who  have 
passed  the  necessary  examination  for 
keeper  when  vacancies  occur;  and  pays 
the  keepers*  salaries  and  the  salaries  of 
the  men  employed  on  the  tenders,  as  well 
as  the  bills  for  current  expenses  in  the 
district.  These  payments  are  all  made 
by  check  on  the  Assistant  Treasurer  of 
the  United  States. 


Caps  Hekrt  Lighthou 
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In  each  district  there  is  an  office  for 
the  Engineer,  and  one  for  the  Inspector, 
located  in  some  central  city ;  and  an  office 
force  of  one  or  more  clerks  and  writers 
is  allowed,  to  attend  to  official  corre- 
spondence and  keep  the  records. 

Mineral  Oil  the  Principal  Illuminant 

The  Light-House  Board  has  changed 
the  illuminant  used  whenever  a  better  one 
was  found.    The  "fier  balls  of  pitch  and 


tricity  is  employed.     Gas  has  been  used 
in  a  few  instances. 

The  use  of  electric  lights  in  lighthouses 
has  not  given  entire  satisfaction.  They 
are  very  expensive,  and  are  not  as  re- 
liable, even  for  the  first-order  lights,  as 
mineral  oil,  while  for  the  numerous 
minor  lights  electricity  has  no  superiority 
over  oil. 

Orders  of  Lights 

Lights  are  divided  into  classes,  or  "or- 


BRADDOCK  POINT  (N.  Y.)  LIGHT  STATION.  ON  LAKE  ONTARIO— TENTH  DISTRICT. 


ocum"  used  in  an  open  brazier  at  Point 
Allcrton  in  1673,  were  succeeded  by  tal- 
low candles  at  Boston  in  1716,  which 
gave  way  to  fish  oil  at  Sandy  Hook  in 
1760.  This  in  turn  was  succeeded  by 
sperm  oil  burned  in  a  sort  of  argand 
lamp.  For  a  time,  Colza-oil  (expressed 
from  the  seed  of  several  plants,  especially 
that  of  the  wild  cabbage)  was  employed. 
Lard  oil  then  came  into  use ;  and  that 
in  turn  was  supplanted  by  mineral  oil, 
which  is  the  cheapest  and  most  satis- 
factory illuminant  yet  tried.  INIineral  oil 
is  now  in  use  in  every  lighthouse  in  the 
United  States,  except  four  in  which  elec- 


dcrs."  The  most  powerful  are  called 
"First-order"  lights ;  then  "Second'', 
"Third",  etc.,  to  "Sixth."  There  are,  be- 
sides, many  lens  lanterns  and  tubular 
lanterns  used  at  less  important  points. 

The  Fresnel  Apparatus 

The  greatest  advance  made  in  the  use- 
fulness of  our  lights  was  the  adoption 
of  the  Fresnel  lenticular  apparatus. 
These  lenses  are  nearly  all  made  in 
France,  and  are  very  expensive.  Through 
their  use,  few  of  the  rays  of  light  are 
wasted,  nearlv  all  being  concentrated  in 
a  broad  penetrating  K^ii^.^d  bv\Htfi^W^t^ 
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Minot's  Ledgk   Lighthouse, 

AT  Entrance  to  Boston 

Harbor-— Second 

District. 


American  Shoal  Light 

Station,   Florida.  —  Seventh 

District. 


RoMER  Shoal  Lighthouse, 

New  York.— Third 

District. 


the  largest  and  finest  of  these  lenses,  cost- 
ing $15,000,  a  7- wick  lamp  having  the 
power  of  1 ,000  candles  is  used ;  but  the 
mtensity  of  the  light  through  the  lens 
is  42,000  candles. 

Inspection 

The  work  of  inspecting  the  lights  and 
other  aids  is  full  of  interest  and  some- 
times of  danger.  The  Inspector  must 
examine  and  report  not  only  upon  the 
lights,  lenses,  towers,  and  fog  signals, 
but  also  on  the  ability  of  the  keepers,  and 
upon  the  neatness  and  order  of  the  sta- 
tions. Generally  speaking,  great  neat- 
ness prevails,  and  many  of  the  towers  and 
dwellings  are  marvels  of  cleanliness  and 
order.  The  keepers  with  few  exceptions 
are  men  of  great  reliability  and  regular 
habits,  sober,  steady,  respectable,  indus- 
trious, and  devoted  to  their  calling. 

Wages  of  Keepers 

A  keeper's  pay  ranges  from  about  $300 
to  $1,000  per  annum,  depending  upon  the 
amount  of  work  to  be  done  and  the  im- 
portance of  the  light.  When  no  govern- 
ment dwelling  is  provided,  an  additional 
sum  of  $40  to  $60  is  given  the  keeper 
yearly.  Many  of  the  older  keepers  are 
veterans  of  the  Civil  War,  and  great 
numbers  have  been  seafaring  men,  boat- 
men, or  fishermen.  Not  a  few  have  had 
experience  in  the  Life-Saving  Service; 
and  several  women  are  employed,  usually 
the  widows  or  orphans  of  former  keepers. 


At  most  stations  only  one  keeper  is  em- 
ployed; but  where  there  are  revolving 
lights  or  fog  signals,  or  at  important  is- 
olated stations,  two,  three,  or  four  men 
are  stationed.  One  of  the  characteristics 
of  a  good  keeper  is  that  he  use  as  much 
oil  as  possible  in  the  lamps  in  his  tower, 
for  these  lamps  are  designed,  in  order  to 


Grande  Pointe  au  Sable  Light  Station.  Lake 


Michigan. 


D^rti^?i«f^a=t^u^ 
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Gas-Lighted  Bell  Buoy. 


could  not  always  be  sure  which  light  was 
sighted.  For  example,  a  vessel  approach- 
ing the  harbor  of  Buffalo,  N.  Y.,  will  see 
three  important  lights.  Buffalo  main 
light  on  the  pier-head,  is  a  powerful  fixed 
white  light ;  the  light  on  the  north  end  of 
Buffalo  breakwater  is  a  fixed  red  light : 
and  the  light  shown  from  a  crib  on  the 
dangerous  Horseshoe  reef  at  the  head 
of  the  Niagara  river,  is  a  fixed  white  light 
varied  by  a  white  flash  every  thirty  sec- 
onds. By  taking  bearings  of  these  lights, 
the  master  of  a  vessel  can  plot  his  posi- 
tion accurately,  and  tell  what  course  to 
steer  for  the  entrance  to  the  harbor. 

Again,  a  coasting  vessel  leaving  Buf- 
falo and  bound  west  on  Lake  Erie,  will 
see  first  at  Dunkirk,  N.  Y.,  a  fixed  white 
light  varied  by  a  white  flash  every  forty- 
five  seconds;  and,  if  wishing  to  enter 
Dunkirk  harbor,  will  see  a  fixed  red  light 
on  Dunkirk  pier-head.  Proceeding  west- 
ward, there  is  on  Presqu'ile  pier-head  at 
the  entrance  to  Erie  Harbor,  Pa.,  a  fixed 
red  light ;  while  on  Presqu'ile  peninsula, 


give  a  good  light,  to  burn  a  certain  pre- 
determined quantity  of  oil ;  and  to  burn 
less  means  that  the  lights  have  not  been 
kept  up  to  the  proper  intensity. 

Cl:idracteri5tics  of  Lights 

K^cry  light  has  a  iinniber,  an  official 
name,  antl  a  special  chantcf eristic.  By 
its  cliaractcriiYtic  is  meant  the  kind  or 
character  of  the  light  exhibited.  It  would 
not  dn  to  have  all  tfic  lights  on  a  coast 
plain  fixed  white  lights,  because,  in  that 
case,  navi^ator^,  on  making;'  ant  a  light 
in  approaching^  or  running  along  shore, 


HOG  ISLAND  SHOAL  LIGHTHOUSE,  RHODE  ISLAND. 
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DIAMOND  SHOAL  LIGHT-VESSEL.— FIFTH  DISTRICT. 

Moored  in  about  180  feet  of  water,  about  14H  miles  off  Cape  Hatteras  Light.    It  has  a  12-inch  steam  chime  whistle. 

which  blows  a  5-second  blast,  with  silent  intervals  of  56  seconds. 


three  miles  distant,  there  is  a  light  which 
flashes  alternately  red  and  white  every 
ten  seconds.  Continuing  westward,  there 
is  a  fixed  white  light  on  the  end  of  Con- 
neaut  (Ohio)  west  pier;  and  a  fixed 
white  light,  varied  by  a  white  flash  every 
two  minutes,  on  the  end  of  Ashtabula 
(Ohio)  west  pier. 

At  many  places  there  are  range  lights, 
i.e.,  one  light  behind  another,  the  rear 
or  inner  light  being  the  higher,  to  serve 
as  a  guide  or  range  for  entering  a  harbor 
or  passing  through  a  narrow  channel. 

Not  only  are  the  characteristics  of  the 
lights  varied,  but  the  sizes,  shapes,  and 
colors  of  the  towers  differ  greatly  from 
one  another,  so  that  they  serve  as  marks 
by  day  as  well  as  by  night.  Red  and  green 
lights  are  made  by  simply  using  red  or 
green  chimneys  instead  of  white  ones. 

Size  of  Stations 

The  amount  of  grounds  about  a  light- 
house varies  from  nothing  at  all  up  to 
many  acres.  At  West  Sister  Island,  in 
Lake  Erie,  the  entire  island  of  no  acres 
belongs  to  the  Light-House  Establish- 
ment. 

At  many  stations,  boats  have  to  be  fur- 
nished the  keepers  to  enable  them  to  go 
to  and  from  their  lights,  or  to  go  from 


their  isolated  island  homes  to  the  main- 
land for  mail  and  supplies. 

The  Gas  Buoy 

One  of  the  most  recently  adopted  aids 
to  navigation  is  the  Gas  Buoy.  This  is 
a  large,  hollow,  steel  buoy  surmounted 
by  a  pyramid-shaped  cage-work  enclos- 
ing a  lantern.  The  body  of  the  buoy  is 
filled  with  compressed  gas  (Pintsch  gas 
— such  as  is  very  commonly  used   for 


Rebecca  Shoal  Lighthouse.  FLORiDArwf^ 
Sevemth  to^i^^fS^^^^  1^ 
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SAMrr  Kky  LicMT  STATioWt  Florida. ^Sevemtm  DtsTPirrr,. 

lighting  modern  railway  cars)  ;  and  a 
small  pipe  leads  up  from  the  inside  of  tlie 
buoy  to  the  btinicr  inside  the  lantern. 
The  capacity  of  the  buoy  at  atmospheric 


pressure  is  about  175  cubic  feet;  but  by 
filling  with  gas  under  a  pressure  of  about 
twelve  atmospheres,  an  actual  capacity  of 
over  2,000  cubic  feet  is  obtained.    When 


Sl'AR-fi.HAfl!:i>  Ga5   ByOYi 

thc.sc  buoys  arc  first  placet!,  the  lamps 
are  lif^hied :  and,  uidess  some  accident 
hai>ptiis  or  tliu  f^as  is  all  burned,  the 
laini>s  are  not  extinguished  until  the 
buoys  are  removed.  A  lamp  sliould  burn 
about  five  months,  contimiously.  One  of 
the  duties  performed  by  the  lip;^lithouse 
vessels  is  to  substitute  filled  ga&  buoys 


GRASSY  ISLAND  LIGHT  STATION,  DETROIT  RIVER-TENTH  DISTRICT. 
South  Channel  Range.— Window  beneath  balcony  faces  south  alonj^i^inige^iln^.  -^ 
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TWIN-SCREW  LIGHTHOUSE  TENDER  ZIZANIA, 
Showinsr  Method  of  Placing  and  Removing  Buoys. 


CAPE  CHARLES  LIGHT  STATION.  VIRGINIA-FIFTH  DISTRICT. 


View  taken  from  the  north. 


Digitized  by 
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Raoobd  Point  Spit  Gas  Buoy,  Md.— Fourth  District. 


for  those  nearly  empty,  or  to  replenish 
the  supply  of  gas.  In  the  latter  case,  gas 
IS  pumped  into  the  buoy  through  a  long 
hose  connected  to  the  supply  tank  on  the 
vessel.  It  is  cheaper  to  allow  the  gas- 
buoy  lights  to  burn  continuously,  by  day 


as  well  as  night,  than  to  employ  men  to 
put  them  out  in  the  morning  and  relight 
them  at  night. 

Gas  buoys  are  placed  to  mark  the  most 
important  channels,  or  the  entrances  to 
harbors,  or  dangerous  shoals,  where 
lighthouses  or  light-vessels  do  not  exist. 
The  ordinary  can  buoy,  bell  buoy,  or  spar 
buoy  would  answer  in  most  places  by 
day,  but  at  night  could  be  distinguished 
only  at  short  distances,  if  at  all.  The 
gas-buoy  light,  on  the  other  hand,  can  be 
seen  from  one  to  six  miles  off  according 
to  circumstances.  Some  are  made  to  flash 
automatically  every  ten  seconds,  or  at 
other  desired  intervals,  burning  low  or 
dim  for  a  certain  number  of  seconds,  and 
then  flashing  out  brightly  for  a  certain 
length  of  time.  These  buoys  are  im- 
ported from  Germany,  and  the  gas-regu- 
lating and  automatic  devices  are  patented. 
Their  cost  is  about  $1,700  each. 


The  World  is  Growing  Better 


THE  world  is  growing  better! 
Thought  takes  a  wider  sweep; 
The  hands  of  sturdy  labor 

The  golden  harvests  reap. 
We  will  not  drink  the  bitter 
When  so  little  makes  it  sweet. 

The  world  is  growing  richer 
In  wealth  brought  from  the  earth — 

But,  better  far,  with  treasures  found 
In  mines  of  sterling  worth, 

For  noble  deeds  are  honored  more 
Than  simple  claims  of  birth. 


The  world  is  growing  better, 
With  fewer  musty  creeds, 

With  more  of  human  strivmg 
To  answer  human  needs, 

With  precious  harvests  garnered 
As  the  growth  of  precious  seeds. 
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Ne^w  York^s  Great  Subw^ay 

A  Successful  Solution  of  the  Rapid-Transit  Problem,  an  Issue  Confronting 

All  Great  American  Cities 


By  JOHN  R.  RATHOM 

Staff  Correspondent.  Chicago  Record-Herald 


THE  opening  of  the  great  New 
York  subway  in  October  marked 
a  new  and  most  important  step 
in  the  direction  of  the  solution  of 
the  transportation  problems  of  the  great 
cities  of  America.  Though  we  may  not 
realize  it,  the  success  or  failure  of  this 
vast  project  means  much  to  many  mil- 


lions of  people  who  do  not  live  in  or  near 
New  York  at  all. 

There  seems  to  be  no  doubt  that  the 
subway  will  be  a  success.  From  the  two 
standpoints  of  speed  and  protection  from 
inclement  weather  alone,  its  popularity  is 
assured  at  the  outset,  particularly  when 
added  to  these  is  th^i^gyfe^^J^c^tejq^ 
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GENERAL  CHARACTER  OF  THE  SUBWAY  CONSTRUCTION. 


fare  will  be  the  same  as  on  the  surface 
and  elevated  roads. 

Unfortunately  the  growth  of  most  of 
our  great  cities — in  the  West,  especially 
— has  been  so  marvelous  that  the  peo- 
ple have  had  neither  time  nor  inclination 
to  halt  and  seek  to  secure  some  conditions 
of  order  out  of  the  chaos.  Chicago  and 
St.  Louis  are  two  notable  instances  of 


the  unfortunate  unevenness  of  haphazard 
expansion.  It  has  given  to  Chicago 
nearly  200  square  miles  of  territor>',  in 
13^  square  miles  of  which  is  concen- 
trated the  great  bulk  of  its  enormous 
activities.  Congestion  like  this  soon  be- 
comes unbearable ;  and  it  is  apparent  even 
to  the  casual  observer  that  there  is  no 
room  for  further  traffic  expansion  either 


"CUT-AND-COVER"  PLAN  OF  CONSTRUCTION.Digitized  by  LjOOQIC 
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HOW  ELECTRIC  SURFACE  CARS  WERE  PERMITTED  TO  RUN   DURING  CONSTRUCTION  OF  SUBWAY.. 


above  ground  or  on  the  surface.  The 
only  solution  of  the  difficulty  is  subway 
or  tunnel  construction,  and  to  this  every 
large  city  in  the  country  must  come 
sooner  or  later. 

To  understand,  therefore,  how  they 
have  conquered  the  threatened  congestion 
in  New  York,  becomes  of  extraordinary 
interest  and  importance,  not  only  to  ex- 
perts in  engineering  and  contracting  ev- 
erywhere, but  to  the  great  mass  of  the 
people  as  well. 

The  difficulties  that  have  been  sur- 
mounted in  carrying  through  this  $35,- 
000,000  contract,  have  taxed  to  the 
utmost  the  abilities  of  the  engineer,  the 
steel  and  structural  iron  manufacturer, 
the  contractor,  and  experts  in  electricity, 
waterproofing,  power  transmission,  boiler 
plants,  and  construction  of  cars.  Every 
obstacle  has  been  overcome,  though  in 
many  instances  the  invention  of  a  dozen 
different  processes  hitherto  unknown  be- 
came necessary  before  success  could  be 
reached.  For  four  years  the  people  of 
New  York  have  suffered  every  imaginable 
inconvenience ;  but  they  are  now  begin- 


ning to  reap  their  reward,  not  only  in 
vastly  improved  transportation,  but  in  the 
knowledge  that  for  the  first  time  in 
American  history  a  great  public  work 
has  been  carried  through  without  a  cent 
of  actual  expense  to  the  taxpayers, 
though  the  title  to  the  property  and 
equipment  rests  entirely  in  the  munici- 
pality. 


One  op  thb  Sbwbrs 


^^tg6B159^5*^!F^le 
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John  B.  McDonald, 
Contractor. 
Born  in  Ireland.  Nov.  7,  1844. 
Built  GeorKian  branch,  Cana- 
dian Pacific  Ry. ;  B.  &  O.  R.  R. 
between  Baltimore  and  Phila- 
delphia: belt  line  tunnel  under 
city  of  Baltimore :  etc. 


Copyright,  1904,  by  Pach  Bros. 

THE  MEN  WHO  MADE  THE  SUBWAY. 

August  Belmont, 
Capitalist. 
Born  in  New  York  City.  Feb.  18, 
1853.  Graduated  at  Harvard, 
'75.  Head  of  banking  fiim 
founded  by  his  father.  Ameri- 
can representatives  of  the 
Rothschilds. 


William  Barclay  Parsons. 
Enginkkr. 
Born  in  New  York  City.  April  15, 
1859.  Graduated  at  Columbia 
ColleKe,  '79.  Is  now  a  member 
of  the  staff  of  engineers  on  the 
Panama  CanaL 


The  portion  of  the  subway  now  open 
to  the  public  is  a  four-track  route  run- 
ning from  City  Hall  north  to  West  96th 
Street.  Before  the  end  of  December  the 
whole  distance  of  24  miles  will  be  in  op- 
eration. This  run  comprises  133^  miles 
of  subway  proper — all  built  by  the  "cut- 
and-cover"  system ;  5  J^  miles  of  elevated 
viaducts;  and  5  miles  of  deep  tunnels. 
The  entire  track  length  of  the  road  is 
70  miles. 


The  stratum  of  part  of  the  rock  blasted 
out  and  tunneled  through  was  among 
the  hardest  on  the  continent;  and  in  the 
five  miles  of  tunnel  were  grades  which 
ran  so  deep  that  they  had  to  be  reached 


Whers  thb  Subway  Becomes  an  "L.* 


Main  Tunneling  Shield. 

by  shafts  hundreds  of  feet  below  the 
surface.  But  these  problems  were  sim- 
ple compared  with  the  condition  that 
faced  the  contractors  when  they  reached 
the  Harlem  River. 

This  stream  flows  over  a  bed  of  mud, 
Digitized  by^  ^i-tr^iTn- 
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shifting  sand,  and  a  peculiarly  treacher- 
ous form  of  loose  clay  filled  with  crev- 
It  was  manifestly  impossible  to  try 


ices. 


to  force  through  it  by  the  shield  method 
— first,  on  account  of  the  uncertain  char- 


COURTE8Y  OF  "THE  WORLD'S  WORK." 

How  Surface  Tracks  were  Supported  when  Both  Sides  op  Street  were 
Undermined.    Showing  Two  Forms  of  Bridge  Adopted. 


acter  of  the  river  bottom ;  and  secondly, 
because  to  go  down  deep  enough  for 
safety  would  necessitate  gradients  for 
a  mile  on  either  side  of  the  river,  which 
would  mean  an  expenditure  of  millions 
of  additional  dollars  not  taken  into  con- 
sideration in  the  original 
estimates. 

It  was  then  decided  to 
build  great  steel  tubes, 
clamp  them  together, 
and  sink  them  to  the  re- 
quired depth  till  either 
end  touched  the  subway 
break  on  the  two  shores. 
Experienced  engineers 
first  laughed  at  the  prop- 
osition, and  then  de- 
nounced it  as  foolhardy. 
John  B.  McDonald,  how- 
ever, made  up  his  mind 
that  the  thing  could  be 
done ;  and  he  went  ahead 
and  did  it — without  the 
loss  of  a  single  life  and 
witjiout  a  single  devia- 
tion from  the  plan  which 
had  originally  been  de- 
cided upon.  The  metal 
tubes  were  enclosed  in  a 


rectangular  structure  of  steel  and  con- 
crete, and  closed  at  each  end  with  im- 
mense water-tight  covers. 

The  great  power  house  that  operates 

the  subway  traffic  is  the  largest  structure 

for    the    production    of 

I     power  in  the  world,  be- 

^  ing  600  feet  long  by  200 
*Y  feet  wide.  Its  engines 
are  capable  of  generat- 
ing over  130,000  horse- 
power; and  it  operates, 
entirely  separate  from 
one  another,  immense 
cables  carrying  current 
along  a  third  rail  for  the 
propelling  of  cars  and 
for  the  lighting  of  the 
subway. 

Passing  by  the  bewil- 
dering figures  connected 
with  this  work — the  dig- 
ging out  of  2,000,000 
cubic  yards  of  earth,  the 
blasting  and  carrying 
away  of  over  1,000,000 
cubic  yards  of  rock,  the 
constant  employment  of  20,000  men,  the 
shifting  of  thousands  of  miles  of  water 
and  gas  mains — let  us  turn  for  a  moment 
to  the  completed  subway,  and  realize 
something  of  the  mark  that  has  been 
set  for  future  work  of  this  kind. 


Approach  to  a  Statk 
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COURTESY  OF  "THE  WORLD'S  WORK." 

DRAWING  SHOWING  PLAN  OF  SUBWAY  AS  COMPLETED  AT  23d  STREET  AND  4th  AVENUE. 

The  Beneral  relation  between  surface  and  subway  accommodations  at  station  points  is  here  shown,  though  the 

difference  in  level  is  frequently  much  greater. 


SOME  OF  THE  DIFFICULTIES  IN  THE  WAY.  ^^  ^ 

An  immense  network  of  sewer,  gas.  and  water  pipes,  of  which  a  small  portion  is  here  shown,  had  to  be  diverted 
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The  whole  interior  is  brilliantly  lighted 
from  one  end  to  the  other,  but  lighted 
in  such  a  cunning  way  that,  though  the 
illumination    makes    the 
tunnel  like  day,  there  is 
no     blinding     glare     of 
lamps,  and  no  glow  or 
splutter  of  any  kind  to 
distress  the  eyes  and  the 
nerves. 

Beautiful  tiling  of  a 
quiet  shade  runs  the 
whole  length  of  the  sub- 
way, except  at  the  sta- 
tions, where  it  bursts  out 
into  all  sorts  of  beautiful 
designs,  every  one  dif- 
ferent from  every  other 
both  in  treatment  and  in 
coloring.  In  this  way  a 
traveler  soon  comes  to 
recognize  his  station  by 
its  special  color  scheme. 
Conductors  do  not  call 
the  names  of  the  sta- 
tions. If  a  patron  forgets  or  does  not 
know  the  color  of  his  station,  he  cannot 
pass  his  destination,  for,  before  he 
reaches  it,  an  electric  signal  in  the  center 
of  his  car  shines  out  with  the  name  of  the 
approaching     stop,     by     an     automatic 


process   controlled   from  the  third   rail. 
The  safeguards  thrown  about  the  pas- 
senger are  the  most  complete  ever  de- 


CiTY  Hall  Station. 

vised  in  the  history  of  transportation. 
From  the  moment  he  enters  the  subway 
stations  from  the  street,  walking  down 
steps  composed  of  alternate  strips  of 
brass,  soft  lead,  and.  rubber  to  prevent  his 
slipping,  till  he  is  landed  at  his  destina- 


STEEL  BEAM  CONSTRUCTION.  Digitized  by  ^OOglC 

In  many  places  the  supports  are  only  eight  feet  apart. 
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courtesy  of  "the  world's  work." 

Sinking  Sections  of  the  Subway  to  Make  a  Tunnel 

UNDER  the  Harlem  River. 

This  engineerinG^  feat  Was  never  before  attempted. 

tion,  every  known  safet>'  device  is  thrown 
about  him.  Should  the  engineer  of  his 
train  intentionally  or  unconsciously  re- 
move his  hand  from  the  lever  of  his  ma- 
chinery, the  air  brakes  are  at  once  ap- 
plied and  the  cars  come  to  a  stop.  When 
a  train  enters  on  a  certain  section  of  line, 
no  other  train  can  invade  that  territory 
within  a  distance  of  one-fourth  of  a  mile. 
If  by  any  chance  it  encroached  on  this 
space,  it  would  be  automatically  stopped 
until  the  train  ahead  reached  its  proper 
distance  away.  An  ingenious  fuse  device 
prevents  any  burst  of  electrical  energy 
at  any  of  the  points  of  contact.  The 
lighting  and  power  cables  run  in  their 
own  individual  conduits  cut  into  the  sides 
of  the  walls,  and  can  never  come  in  con- 
tact with  or  cross  one  another. 

At  the  stations,  where,  during  the 
morning  and  afternoon  rush  hours,  im- 
mense crowds  have  already  begun  to  con- 
gregate, hea\7'  brass  railings  keep  safe 
spaces  between  the  passengers  and  the 
oncoming  trains.  People  on  platforms 
get  notice  by  brilliant  automatic  signals 
of  the  destination  of  every  approaching 
car  some  time  before  it  comes  into  sight. 


Escalators— otherwise  moving  stair- 
ways— are  being  provided  at  all  the  most 
congested  stations:  and  some  of  these 
will  not  only  run  straight  up  and  down, 
but  will  describe  a  complete  circle,  carry- 
ing passengers  both  to  and  from  uptown 
and  downtown  trains  in  the  one  circular 
movement. 

The  cars  are  of  steel  throughout,  and 
are  the  most  handsomely  and  most  com- 
fortably furnished  vehicles  that  have  ever 
been  built  for  electrical  transportation. 
By  the  terms  of  its  contract  with  the  city, 
the  operating  company  must  have  a  uni- 
versal five-cent  fare,  but  is  permitted  to 
use  parlor  cars,  at  a  ten-cent  rate.  No 
more  than  one  of  these,  however,  may  be 
attached  to  each  train. 

From  beginning  to  end  the  whole  sub- 
way is  enclosed  in  what  is  nothing  less 
than  a  waterproof  envelope.    One  of  the 


How  the  Shields  were  Placed  in  Position. 

original  stipulations  was  that  under  no 
circumstances  should  it  become  possible 
for  water  to  percolate  to  the  subway  at 
any  spot  in  its  course — an  immensely 
difficult  undertaking  in  any  "cut-and- 
cover''  system  of  construction.  A  con- 
tract was  let,  however,  for  the  laying  of 
8,000,000  cubic  feet  of  asph^t  and  fejt^to 
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Finishing  West  Half  op  Trench  at  Union  Square.    Showing  Method  of 
Waterproofing  Bottom  and  Sides. 

cover  entirely  the  top,  bottom,  and  sides 
of  the  structure. 

After  the  soil  had  been  excavated  to 
the  required  depth,  a  thick  bed  of  con- 
crete was  first  laid.  Upon  this  was 
spread  a  layer  of  asphalt,  molten  hot; 
and  on  the  asphalt  were  pressed  heavy 
sheets  of  felt.  These  layers  were  con- 
tinued till  twelve  in  all  were  in  place — 
six  of  asphalt  and  six  of  felt ;  and  within 
this  solid  mass,  again,  was  laid  a  heavy 
final  coating  of  concrete.  It  is  utterly 
impossible  for  a  drop  of  water  to  reach 
the  subway  through  this  envelope. 

While  it  is  true  that  the  completion 
of  this  great  engineering  task  is  a  tri- 
umph  for  many  men,  all  of  whom  are  en- 
titled to  great  cretlit,  one  name  stands 
out  from  all  the  others  as  the  genius  of 
the  work,  tlie  master  mind  witliout  whom 


nothing  could  have  been 
accomplished.   This  man 
is    John    B.  McDonald, 
from   whom  a  bond  of 
$6,000,000  was  demand- 
ed by  the  city  before  a 
pick    was    put    in    the 
ground.    Mr.  McDonald 
had    command    of     no 
financial  resources;    but 
so  great  was  the  general 
faith  in  him  that  he  ob- 
tained the  sum  demand- 
ed in  forty-eight  hours, 
August  Belmont  heading 
the    company    that    se- 
cured   the    amount    for 
him. 
Mr.  McDonald  was  born  in  Ireland  in 
1844,  the  son  of  a  day  laborer,  and  was 
brought  to  this    country    when    a    few 
months  old.     The  boy's  education  was 
compassed  by  two  years  in  night  school. 
He  has  been  connected  with  some  of  the 
largest    public    contracts    ever    let    in 
America.      He   never   failed   in   one   of 
them,   and   was   never   a   day   over   his 
contract  time.  He  finished  the  New  York 
subway    four    months    within    contract 
time,  and  would  have  beaten  it  by  a  year 
and  four  months  had  it  not  been  for  labor 
strikes. 


THE  SUBWAY  POWER  HOUSE. 
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MAP  OF  MANHATTAN  ISLAND  SHOWING  ROUTE  AND  CONNECTIONS  OF  SUBWAY  SYSTEM. 


By  the  terms  of  the  contract,  the  whole 
subway,  with  all  rolling  stock  in  per- 
fect order,  becomes  the  property  of  the 
City  of  New  York  in  fifty  years;  and 
before  that  time  the  operating  company, 


of  which  Mr.  Belmont  is  the  head, 
must  pay  back  to  the  city  the  $35,ooo,ocx> 
advanced  it  for  building  the  structure, 
with  5  per  cent  interest,  in  regular  an- 
nual installments. 


Inventions 

The  Value  and  Method  of  Obtaining  Patents 
First  Paper 


By  EVERETT  E.  KENT 

Counselor-at-Law  and  Patent  Attorney 


HUNDREDS  of  patents  issued  by 
the  Patent  Office  each  year,  and 
received  by  the  inventors  with 
joy,  are  really  not  worth  the 
cost  of  their  patenting.  The  inventor 
learns  this  in  the  end,  but  often  not  until 
he  has  wasted  considerable  money,  de- 
voted valuable  time,  and  worked  or 
waited  patiently  for  months  and  years 
in  vain.  Along  with  these  worthless 
patents,  other  hundreds  of  patents  of 
great  value,  are  issued  each  year,  by  the 
aid  of  which  many  a  man  rises  to  pros- 
perity and  affluence.  In  considering 
what  makes  the  difference,  it  is  well  to 
remember  that  a  patent  is  nothing  mag- 
ical. It  is  merely  a  right  granted  by  the 
Government,  authorizing  the  patentee  to 
forbid  other  people  making,  selling,  or 
using  a  certain  thing  defined  in  the 
patent. 

What  Makes  a  Patent  Valuable? 

The    patentee    makes    his    profit    or- 
dinarily by  permitting  others  to  make. 


sell,  or  use  the  invention,  and  by  exact- 
ing toll  therefor.  But  if  no  one  wishes 
to  make,  sell,  or  use  it,  what  then  ?  The 
mere  fact  that  an  inventor  has  discovered 
a  new  way  of  doing  a  thing,  does  not 
make  his  invention  valuable.  The  new 
way  may  be  a  cumbersome  or  expensive 
way,  or  may  be  one  of  several  ways,  all 
equally  good.  It  must  be  something  that 
people  will  pay  money  for  the  privilege 
of  using.  In  the  last  analysis,  the  value 
of  a  patent  is  based  on  the  public  de- 
mand for  the  patented  thing. 

Of  course  it  may  be  possible,  by  ad- 
vertising or  by  clever  salesmanship,  to 
create  a  demand  where  no  demand  ex- 
isted before.  So,  also,  a  patent  on  a 
cumbersome  way  of  doing  a  thing  may 
have  a  sale  value  if  it  constitutes  an  al- 
ternative of  some  better  way  that  is  itself 
monopolized.  In  such  a  case  it  may  be 
worth  money  to  the  owner  of  the  older 
monopoly  to  buy  the  new  though  poorer 
way  in  order  to  continue  his  monopoly 
and  prevent  reduc^oij^p/^^h^^j^^^ 
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competition.  These,  and  other  seeming 
exceptions  that  may  arise,  are  really  but 
different  manifestations  of  the  principle 
that  the  value  of  a  patent  depends  upon 
the  degree  to  which  people  may  desire 
to  exercise  the  invention  it  covers.  The 
patents  covering  inventions  which  are 
new  and  useful  in  the  sense  of  the  patent 
law,  but  which  are  not  demanded  by 
trade,  art,  or  manufacture,  are  the  ones 
that  are  worthless — not  worth  the  cost 
of  printing,  much  less  worth  the  govern- 
ment and  attorneys'  fees  which  the  in- 
ventor must  pay  for  obtaining  them. 
How  to  distinguish  such  from  the  in- 
ventions that  may  have  patentable  value ; 
how  to  manage  them  profitably  and  es- 
cape mistakes  that  too  often  prevent  the 
inventor  from  realizing  that  value,  will 
be  considered  in  this  and  subsequent 
articles. 

The  profit  to  be  derived  from  a  patent 
depends  upon  other  things  besides  those 
mentioned.  It  depends  upon  the  judg- 
ment shown  in  adopting  a  suitable  policy 
for  handling  the  patent.  It  depends  upon 
the  capital  and  energy  with  which  it  is 
exploited.  It  depends  greatly  upon  the 
business  ability  with  which  the  article 
is  offered  upon  the  market.  It  may  de- 
pend much  upon  its  opportuneness.  A 
good  golf  ball  invention  is  worth  much 
more  in  the  United  States  to-day  than 
it  would  have  been  twenty  years  ago, 
and  is  probably  worth  less  than  it  would 
have  been  five  years  ago.  The  value  fre- 
quently depends  upon  the  ownership  or 
control  of  a  system  of  other  patents  in 
the  same  line  of  business.  The  inventor 
of  an  improved  detail  in  a  type-setting 
machine  can  hardly  utilize  his  invention 
unless  he  is  free  to  make  and  sell  a  com- 
plete machine  in  which  it  is  embodied. 
He  may  be  unable  to  do  this,  either  from 
lack  of  facilities  or  capital,  or  because 
essential  parts  of  the  machine  are  cov- 
ered by  patents  to  others.  Practically 
his  only  profitable  course  in  such  case  is 
to  procure  a  patent  for  the  invention  and 
sell  it  to  some  maker  of  such  machines. 
This  does  not  mean  that  he  will  receive 
only  a  small  sum  for  it,  nor  that  he  must 
take  a  price  dictated  by  the  purchaser, 
for  the  invention  may  relate  to  a  very 
important  detail,  and  there  may  be  sev- 
eral competing  makers  each  anxious  to 
secure  it;  but  the  inventor  must  in  this 


way  or  some  other  connect  his  patent 
with  the  existing  patents  that  dominate 
the  system. 

Let  not  a  man  despair  simply  because 
he  is  poor.  If  the  invention  is  good,  and 
if  the  patent  is  properly  drawn  and 
sagaciously  sold,  he  may  receive  a  rich 
return.  There  is  probably  no  easier  way 
to  wealth  for  the  ordinary  citizen,  no 
door  to  comfort  that  opens  more  readily, 
than  that  afforded  by  an  intelligent  use 
of  United  States  patents.  It  is  the  ele- 
vator by  which  those  who  know  how 
may  rise,  while  others  toil  up  the  stairs. 
But  the  elevator  must  be  used  with  care. 
A  patent  is  property ;  to  sell  it  advanta- 
geously requires  business  ability  of  the 
same  high  order  that  is  required  to  dis- 
pose of  any  property  advantageously.  A 
patent  will  no  more  sell  itself  than  will 
a  house  and  lot — except  at  a  sacrifice. 
The  patentee  will  be  hampered  to  greater 
or  less  extent  by  his  lack  of  capital,  by 
his  inexperience  in  negotiation,  by  his 
remoteness  from  business  centers;  but 
so  he  would  be  in  in  any  business  trans- 
action. Indeed,  while  everyone  can  see 
and  judge  a  house  and  lot,  the  value  of  a 
patent  is  visible  sometimes  only  to  the 
inventor.  The  usefulness  of  it  may  have 
to  be  explained ;  the  public  and  the  trade 
may  have  to  be  educated.  Moreover, 
while  there  is  always  a  market  for  real 
estate,  the  market  for  a  patent  is  very 
limited.  Only  those  who  can  use  it, 
either  in  their  business  already  estab- 
lished, or  in  a  business  to  be  established, 
are  available  as  buyers ;  and  it  will  ha^e 
value  to  them,  as  a  rule,  only  fn  propor- 
tion to  the  extent  to  which  they  can  util- 
ize it.  Therefore  a  patent  has  most  value 
to  a  concern  doing  a  large  business.  At- 
tendant circumstances — such,  for  ex- 
ample, as  the  existence  of  but  one  pros- 
pective purchaser — may  prevent  the 
patentee  from  easily  obtaining  a  price 
commensurate  with  the  value  of  the  pat- 
ent to  the  purchaser:  but  that  is  only 
another  problem  for  the  salesman.  The 
inventor  should  consider  all  these  things 
before  spending  money  toward  getting 
the  patent.  If  the  invention  is  meri- 
torious, and  if  it  can  probably  be  covered 
by  a  patent  giving  a  good  monopoly, 
with  prospect  of  a  good  demand,  the  in- 
ventor may  go  ahead  with  corresponding 
confidence'  that  h^^^^\  i}?^l^^H!}^1^  his 
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money  back,  and  as  much  more  as  the 
character  of  the  invention  and  his  own 
circumstances  and  ability  will  warrant. 

The  First  Necessity 

Before  procuring  the  patent,  the  first 
thing  to  do  is  to  make  the  invention. 
That  seems  an  absurdly  simple  remark; 
but  it  is  surprising  how  many  people 
there  are  who,  having  conceived  of  a 
useful  result,  desire  a  patent  before  they 
have  really  devised  any  way  of  accom- 
plishing it.  One  such  person  came  to 
the  writer  for  a  patent  on  an  improved 
method  of  preventing  collisions  of  elec- 
tric cars.  He  proposed  to  have  each  car 
automatically  send  to  the  motorman  of 
the  other  car  an  electrical  warning  of 
its  approach.  This  was  surely  a  neat 
way  of  preventing  collisions;  but  the 
manner  in  which  the  signal  was  to  be 
generated  and  sent,  and  received  on  the 
approaching  car,  remained  uninvented. 
He  wanted  a  broad  patent  on  the  happy 
result ;  others  who  understood  electricity 
might  devise  the  particular  means. 

It  is  not  necessary  that  the  inventor 
should  work  out  the  complete  mechanical 
details  of  his  device  before  applying  for 
a  patent;  still  less  need  he  construct  a 
working  specimen ;  but  he  should  think 
out  his  plan  with  sufficient  completeness 
so  that  a  person  skilled  in  the  particular 
art  to  which  the  idea  relates  could  con- 
struct the  device  and  make  it  work  with- 
out further  invention,  relying  only  on  the 
instructions  of  the  inventor  and  the  gen- 
eral or  special  knowledge  which  such  a 
person  is  presumed  to  have. 

Witnesses 

Having  made  the  invention,  show  and 
explain  it  to  several  trustworthy  wit- 
nesses. The  best  way  is  to  make  sketches 
or  drawings  and  have  the  witnesses  sign 
and  date  them,  first  making  sure  that 
they  understand  the  device,  so  that  if 
they  are  called  to  testify  later  they  could 
tell  intelligently  what  they  saw.  This 
enables  the  inventor  to  fix  and  prove  the 
date  of  his  invention.  It  is  not  the  only 
way,  but  it  is  one  of  the  most  satis- 
factory. 

Human  nature  is  the  same  the  country 
over.  For  protection  against  persons 
whose  memories   are  unscrupulous  and 


too  extensive  (when  their  personal  in- 
terests are  involved),  the  courts  have 
found  it  necessary  to  require  such  testi- 
mony to  be  supported  by  something  ad- 
ditional. This  simple  precaution  may 
enable  the  true  first  inventor  to  prove 
his  priority  in  a  case  where  he  would 
otherwise  wholly  lose  the  benefit  of  his 
invention  merely  through  lack  of  wit- 
nesses to  prove  that  his  conception  ex- 
isted at  a  date  earlier  than  the  date  his 
opponent  can  prove.  Such  a  disclosure 
to  witnesses  is  also  a  safeguard  against 
theft  of  the  invention.  No  one  who  gets 
the  idea  from  the  inventor  can  success- 
fully claim  it  as  his  own  unless  he  can 
produce  equally  conclusive  evidence  an- 
tedating the  disclosure  to  witnesses. 
Obviously  it  is  important  to  select  as 
witnesses  persons  who  are  trustworthy. 
If  the  inventor  desires  further  time 
to  mature  his  invention,  he  may  file  a 
caveat  in  the  Patent  Office.  This  en- 
titles him  to  notice  if  any  other  person 
within  one  year  files  an  application 
for  patent  which  would  interfere;  and 
he  must  then  within  three  months  pre- 
pare and  file  his  own  application,  after 
which  the  Patent  Office  proceeds  with 
the  aid  of  testimony,  or  otherwise,  to 
determine  which  applicant  made  the  in- 
vention first.  A  caveat  costs  nearly  as 
much  as  a  formal  application  for  patent, 
and  lacks  most  of  the  advantages  of  the 
latter.  It  is  usually  better  to  file  no 
caveat,  but,  instead,  to  have  sketches  and 
drawings  of  the  invention  witnessed  as 
they  develop,  and  to  file  the  formal  ap- 
plication promptly. 

Reduction  to  Practice 

The  inventor  should  proceed  with 
diligence  to  reduce  his  invention  to  prac- 
tice, by  putting  a  working  specimen  into 
use.  An  inventor  who  is  the  first  to 
conceive  an  invention,  but  who  is  not  dil- 
igent in  reducing  to  practice,  will  be  de- 
nied a  patent  in  favor  of  a  person  who  in- 
vents it  later  and  reduces  with  diligence. 
The  filing  of  an  application  for  patent  has 
been  adjudged  to  have  the  same  effect 
as  a  reduction  to  practice,  and  is,  in  fact, 
called  a  "constructive"  reduction  to 
practice.    Hence  the  importance  of  filing 


Bartholdi  and  His  Monument 


A  Significant  Incident  in  the  History  of  French  and  American  Relations  Re- 
called by  the  Recent  Death  of  the  Eminent  French  Sculptor 


By  RUTLEDGE  RUTHERFORD 


BARTHOLDI,  the  great  French 
sculptor,  died  last  month.  But 
so  long  as  the  colossal  statue  of 
*'  L  i  b  e  r  t  y  Enlightening  the 
World"  stands  on  Bedloe's  Island,  at 
the  entrance  to  New  York  harbor,  his 
fame  among  men  will  be  secure.  He 
needs  no  other  monument,  and  no  man 
could  ask  a  nobler. 

It  was  in  the  imagination  of  this  Al- 
satian Frenchman  that  the  great  dream 
was  born ;  it  was  due  largely  to  his  ar- 
tistic skill  and  craftsmanship  that  the 
stupendous  conception  finally  took  form 
and  permanence  in  bronze  and  copper. 
Nearly  twenty  years  of  his  life  were  de- 


voted to  its  creation — ^but  twenty  years 
is  a  short  time  in  which  to  win  immor- 
tality. 

Born  in  1834,  Bartholdi  was  already 
approaching  middle  age  when  the  first 
idea  of  his  masterpiece  came  to  him.  One 
evening  the  sculptor,  Lafayette,  Henri 
Martin,  Remusat,  De  Tocqueville,  and 
several  other  Frenchmen  eminent  in  lit- 
erature, statecraft,  and  art,  dined  to- 
gether at  the  country  seat  of  M.  La- 
boulaye  near  Versailles.  It  was  at  a  time 
when  the  impulse  for  freedom  beat  high 
in  the  veins  of  France.  At  the  table  the 
company  talked  of  human  liberty,  and  of 
the   new   republic    which    promised    so 
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Colossal  Statue,  by  Bartholdi.  Erected  on  Bedloe's  Island.  New  York  Harbor.     A  Gift  of  the  French  PeoplelJ 
American  Nation.    Dedicated  in  1886.    Total  height.  305  feet.    Height  of  statue  without  pedestal.  151  feet. 
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much  for  their  own  beloved  country. 
Among  them  was  the  descendant  of  that 
Lafayette  who  shared  with  Washington 
the  struggles  and  the  dangers  out  of 
which  came  the  Republic  of  the  United 
States.  In  that  republic  the  War  of  the 
Rebellion  was  but  lately  over,  and  a  new 
era  of  prosperity  was  about  to  open. 

After  dinner  the  party  went  out  into 
the  conservatory  to  smoke  their  cigars. 
There,  while  the 
smoke  wreaths 
rose  and  the 
talk  grew  lof- 
tier and  more 
inspiring,  Bar- 
tholdi  spoke. 

"Let  us,  the  Re- 
publicans of  the 
new  France,"  he 
said,  "  do  some- 
thing to  recognize 
fittingly  the  ex- 
ample and  the  in- 
spiration o  f  the 
great  republic 
across  the  water, 
which  has  again 
dedicated  the  two 
Western  c  o  n  t  i  - 
nents  t  o  human 
liberty." 

Those  who 
heard  him  were 
quick  to  recog- 
nize the  great 
possibilities  of 
the  idea.  They 
rose  with  en- 
thusiasm to  his 
proposal.  First 
of  all,  Bartholdi 
went  across  the 
water  to  see  for 

himself  what  fitting  form  the  memorial 
might  take.  Let  Bartholdi  himself  tell 
what  happened: 

"My  statue  was  born  at  the  moment  when  I 
awakened  off  the  harbor  of  New  York  and,  in 
the  pearly  radiance  of  a  beautiful  morning, 
looked  out  upon  the  marvelous  picture  which 
presented  itself.  There  lay  the  immense  city 
in  the  arms  of  its  twin  rivers,  each  festooned 
with  masts  and  flags  as  far  as  the  eye  could 
reach.  Here,  I  said  to  myself,  at  this  gate- 
way to  the  continent,  shall  be  raised  the  Statue 
of  Liberty,  grand  as  the  idea  which  it  embodies, 
looking  out  radiant  over  the  two  worlds." 

So  far,  the  conception    of    the    great 


symbolic  monument.  There  remained 
its  realization,  involving  the  raising  of 
large  sums  of  money,  and  technical  dif- 
ficulties without  precedent  and  almost  in- 
numerable. 

As  soon  as  the  sculptor  returned  to 
France,  he  laid  his  plans  before  his 
friends.  In  support  of  his  proposals,  they 
at  once  formed  the  Franco-American 
Union,  to  which  flocked  hundreds  of  the 
enlightened  men 
of  France.   This 
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union  set  at  once 
about  raising  the 
necessary  funds. 
At  a  banquet 
given  by  the 
Union  in  1875, 
the  city  of  Paris 
subscribed  $2,- 
000;  and  during 
the  next  five 
years  the  sum 
of  $250,000  was 
raised  by  popu- 
lar subscription 
throughout  the 
republic.  But 
Bartholdi  did 
not  wait  until 
the  money  was 
subscribed.  He 
set  to  work 
shortly  after  his 
return  from 
America.  First 
he  made  a  model 
of  the  proposed 
statue  about 
four  feet  in 
height.  On  this 
the  sculptor  lavished  all  the  skill  of  his 
art,  for  upon  it  he  depended  to  awaken 
popular  interest  in  the  plan,  as  well  as  to 
sound  the  keynote  for  the  creation  of  the 
gigantic  statue.  It  was  called  "The 
Model  of  the  Studio,"  and  many  copies 
of  it  were  sold  to  art  lovers,  the  pro- 
ceeds going  into  the  treasury  of  the 
Union. 

The  next  step  in  the  work  was  the 
modeling  of  a  second  figure,  almost  an 
exact  reproduction  of  the  first  in  every- 
thing but  size.  It  measured  a  little  over 
eight  feet  in  height.  This  statue,  which 
was  executed  witho^jg^  t^iig^^i^iMf^ 
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reproduced  four  times  as  large  by  the 
ordinary  processes.  This  resulted  in  a 
gigantic  figure  thirty-six  feet  in  height, 
already  fitted  to  take  rank  with  the 
largest  productions  of  the  sculptor's  art. 
But  the  plan  for  the  figure  which  was 
destined  to  stand  at  the  entrance  of  New 
York  harbor,  called  for  a  total  height  of 
151  feet,  or  again  four  times  as  large  as 
the  completed  model.  Here  began  those 
technical  difficulties  for  the  final  over- 
coming of  which  the  artisans  and  en- 
gineers employed  deserve  as  much  credit 
as  does  Rartholdi  for  the  nobility  and  ar- 
tistic ijierit  of  his  design. 

Consider  the  problem  for  a  moment. 
It  called  for  the  erection  of  a  statue  much 
larger  than  any  ever  before  erected  at 


^  •yS^/t./i/,  V?  /y  ^-  ///^ 


M.  Bartholdi  le  13  Mai  1885 

La  forme  au  statuaire  c'est  tout,  et  ce  n'est  rien.  Ce 
n'est  rein  sans  I'esprit,  c'est  tout  avec  I'id^e. 

Victor  Hugo 

Mr.  Bartholdi,  May  13,  1886. 

The  form  of  statuary  is  everythine,  and  it  is  nothing* 
It  is  nothing  without  the  spirit,  it  is  everything  with  the 
idea,  Victor  Hugo. 

Lbttbr  Written  by  Victor  Hugo  to  Bartholdi  on 
Completion  of  the  Statue. 


any  place  or  time  in  history.  The  Colos- 
sus of  Rhodes  ranked  as  one  of  the  seven 
wonders  of  the  world.  But  beside  the 
Statue  of  Liberty,  as  Bartholdi  planned 
it,  this  ancient  wonder  was  a  dwarf.  It 
towered  loo  feet  above  the  water;  but 
this  new  Liberty  raised  its  torch  to  a 
height  of  305  feet,  the  figure  alone,  with- 
out the  pedestal,  measuring  151  feet.  In 
the  construction  of  the  figure,  the  hand- 
ling of  no  less  than  400,000  pounds — or 
200  tons — of  iron  and  copper  was  in- 
volved. 

It  was  necessary  not  only  that  artistic 
symmetry  be  preserved,  but  that  the 
statue  should  be  made  in  vSmall  sections, 
so  that  it  could  easily  be  transported 
across  the  ocean.  In  the  first  place,  then, 
it  was  decided  that  the  statue  should  be 


made  of  plates  of  thin,  hammered  copper, 
this  material  offering  less  resistance  to 
the  necessary  conditions  of  working  than 
any  other.  That  decision  made,  the  36- 
foot  model  was  removed  to  the  center 
of  a  huge  work-room  specially  built  for 
the  purpose.  The  model  was  divided  by 
lines  into  a  great  number  of  sections, 
each  of  which  was  to  be  reproduced  sep- 
arately on  an  enormous  scale.  Changes 
for  the  sake  of  artistic  betterment  were 
no  longer  possible.  The  sculptor  and 
his  assistants  could  aim  only  at  very  great 
precision  and  care  in  the  enlargement  of 
the  various  sections,  which  had  now  be- 
come enormous. 

Four  men  worked  at  the  same  time, 
each  busy  with  the  reproduction  of  a 
single  section  of  the  model.  To  aid  them 
in  their  work,  the  particular  sections  of 
the  model  on  which  each  man  was  em- 
ployed was  arranged  within  a  frame  be- 
fore his  eyes.  The  frame  was  marked  in 
inches,  and  crossed  and  criss-crossed 
from  side  to  side  by  wires,  each  of  which 
was  also  divided  into  plainly  marked 
inches. 

On  the  side  of  the  wall  of  the  work- 
room hung  a  similarly  marked  and  wired 
frame,  in  which  every  dimension  was 
multiplied  by  exactly  four.  Against  this 
frame,  and  guided  by  the  measurements, 
the  workman  built  up  in  wood  and  plaster 
an  exact  reproduction  of  his  section  of 
the  model,  multiplying  every  detail  by 
four  as  he  went  along.  He  worked  with 
compasses,  rules,  and  other  instruments 
of  precision,  finally  going  over  the  outer 
plaster  surface  of  his  reproduction  with 
the  tools  of  a  sculptor  in  order  to  give 
the  necessary  flowing  and  graceful  out- 
lines. 

From  the  gigantic  sections  made  in  this 
way,  moulds  of  solid  wood  were  con- 
structed ;  and  over  these  the  thin  sheets 
of  copper  were  fitted  and  beaten  into 
shape  with  hammers,  all  the  measure- 
ments being  later  verified  on  the  com- 
pleted copper  plates.  Each  plate  was 
furnished  with  iron  braces  which  gave 
it  strength  and  solidity. 

When  finished,  the  plates  were  carried 
into  the  mounting  court,  there  to  be  fas- 
tened to  the  immense  truss-work  of  iron 
beams  serving  as  a  support  for  the  whole 
envelope  of  the  statue.  This  truss-work 
was  designed  and  executed  by  the  em- 


BARTHOLDI  AND  HIS  MONUMENT 


429 


inent  constructing  engineer,  M.  Eiffel, 
who  later  gave  his  name  to  the  Eiffel 
tower.  The  copper  plates,  kept  in  shape 
by  iron  bands,  are  supported  by  iron 
braces  which  are  clamped  onto  the  cen- 
tral core.  They  do  not  bear  at  all  upon 
the  central  plates;  and  their  weight  is 
always  independent  of  all  that  is  above 
and  below. 


The  statue  was  constructed  in  the  cele- 
brated house  of  Gaget,  Gauthier  &  Com- 
pany, of  Paris.  The  copper  sheets  are 
one-tenth  of  an  inch  thick. 

In  concluding  his  account  of  the  con- 
struction of  the  statue,  M.  Bartholdi 
says : 

The  other  colossal  statues  which  have  been 
constructed    up    to   the  present   time   are   far 


8'*7>-.tff 
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Exhaustive  mathematical  calculations 
were  made  upon  the  resisting  power  of 
the  iron  pieces,  upon  the  center  of  grav- 
ity, and  upon  the  action  of  high  winds. 
The  calculations  were  made  by  taking  as 
a  base  the  most  powerful  hurricanes 
which  have  been  recorded  either  in 
America  or  in  Europe.  As  regards 
preservation  of  the  work,  it  may  be  said 
that  since  all  the  elements  of  its  con- 
struction are  visible  on  the  inside  in  all 
their  details,  it  will  easily  be  kept  in  good 
condition. 


from  the  proportions  of  the  Statue  of  Liberty. 
The  statue  was  born  for  the  place  which  in- 
spired its  conception.  May  God  be  pleased  to 
bless  my  efforts  and  my  work,  and  to  crown  it 
with  the  success,  the  duration,  and  the  moral 
influence  which  it  ought  to  have !  I  am  happy 
to  have  been  able  to  concentrate  the  best  years 
of  my  life  to  being  the  interpreter  of  the  noble 
hearts  whose  dream  has  been  the  realization 
of  this  monument  to  the  French- American 
union." 

The  first  fragment  of  the  completed 
statue — the  arm  and  uplifted  torch — ^was 
exhibited  at  the  Centennial  Exposition  at 
Philadelphia  in  1876.    The  head  was  next 
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finished,  and  was  shown  at  the  Exposi- 
tion Universelle  at  Paris  in  1878.  When 
all  the  sections  were  completed,  the  statue 
was  erected  in  its  entirety  in  Paris, 
where,  towering  high  above  the  sur- 
rounding buildings,  its  enormous  pro- 
portions could  be  better  appreciated  than 
at  present.  Standing  on  Bedloe's  Island, 
its  stupendous  size,  because  of  the  vast 
background,  is  not  fully  realized. 

After  being  taken  to  pieces  in  Paris, 
the  statue  was  packed  in  210  cases,  and 
shipped  to  Xew  York  on  a  vessel  fur- 
nished by  the  French  Government. 

The  forefinger  of  the  statue,  which 
helps  to  support  the  torch,  is  by  itself 
larger  than  the  tallest  man,  measuring 
eight  feet  in  length.  The  nose  is  3  feet 
8  inches  long;  the  eye  2  feet  wide;  the 
head  14  feet  in  height,  and  around  its 
crown  forty  people  may  stand  in  com- 
fort; while  in  the  torch  there  is  room 
for  fourteen  spectators  at  the  same  time. 

If  placed  beside  that  far-famed  sky- 
scraper, the  Masonic  Temple  in  Chicago, 
the  figure  of  Liberty  would  tower  nearly 
forty  feet  above  its  top. 

The  pedestal  on  which  the  statue 
stands  was  designed  by  the  late  Richard 
H.  Hunt,  and  was  paid  for  largely  by 
popular  subscription  in  this  country. 
The  completed  work  was  dedicated  in 
1886. 

America  has  still  other  noble  monu- 
ments as  testimonials  of  Bartholdi's  ad- 
miration of  this  country.  Among  them 
are  the  four  angelic  trumpeters  on  the 


four  corners  of  the  tower  of  the  First 
Baptist  church,  Boston;  the  Bartholdi 
fountain  in  the  Botanical  Garden  at 
Washington ;  the  Lafayette  statue  and  the 
group  of  the  Leisures  of  Peace  in  New 
York.  The  splendid  figures  of  Wash- 
ington and,  Lafayette,  decorating  the 
Place  des  Etats  Unis  in  Paris,  are  by 
Bartholdi.  Among  his  other  noted  works 
are :  "The  Malediction  of  Alsaria,"  exe- 
cuted after  the  war  of  1870-71  and  pre- 
sented by  Alsace  to  the  French  states- 
man Gambetta;  "The  Young  Vine- 
Grower  ;"  "Francesca  da  Rimini ;"  "Mon- 
ument to  Schongauer;"  "Genius  in  the 
Claws  of  Poverty;"  and  the  "Lion  de 
Belfort." 

During  his  last  days  Bartholdi  fully- 
recognized  the  fatality  of  the  disease  that 
afflicted  him,  and  began  to  design  his  own 
tombstone.  It  was  completed  the  day  be- 
fore he  took  to  his  bed,  and  shows  an 
allegorical  figure  holding  out  a  laurel 
wreath.  The  sculptor  left  uncompleted 
an  important  colossal  group  intended  to 
be  erected  in  Paris  in  memory  of  the 
aeronauts  who  distinguished  themselves 
in  the  siege  of  Paris.  The  design  shows 
a  huge  balloon  rising  above  the  figures. 

The  Paris  Temps  says : 

"The  death  of  Bartholdi  and  Geromo  removes 
the  greatest  of  modern  sculptors.  Bartholdi's 
Statue  of  Liberty  was  the  apotheosis  of 
France's  role  since  the  Revolution  which  led 
the  French  Government  to  offer  the  statue  to 
the  sister  republic  as  a  pledge  of  fraternal  de- 
votion to  libertv." 
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Manual  Training  of  Indians 


The  Magnificent  Work  of  the  Carlisle  School— How  Uncle  Sam  is  Trying 
to  Exterminate  the  Savage  and  Develop  the  Citizen 


By  WALDON  FAWCETT 


ONE  of  the  best  exemplifications 
which  this  country  has  given  of 
the  value  of  practical  training 
on  lines  designed  to  fit  young 
men  and  women  for  the  battle  of  life,  is 
found  in  the  work  of  the  famous  Indian 
School  at  Carlisle,  Pa.  This  novel  insti- 
tution is  the  most  noted  of  all  establish- 
ments for  bettering  the  condition  of  the 
red  race,  not  only  because  it  is  the  largest 
school  of  the  kind  in  the  world,  but  more 
especially  because  it  is  conducted  along 


lines  that  are  unique  in  the  field  of  In- 
dian education. 

Practical  Aims 

Other  Indian  schools  located  in  various 
parts  of  the  country  have  sought,  and  are 
seeking,  to  instill  into  the  descendants  of 
the  real  Americans  a  modicum  of  rudi- 
mentary knowledge  which  might  be  of 
practical  use  to  them  in  the  conduct  of 
their  small  ranches  or  farms,  or  in  other 

phases  of  their  life  on  the  reservations  in 
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the  West;  but  no  other  school  has  ap- 
proached the  achievements  of  Carlisle  in 
the  provision  of  a  line  of  educational 
training  calculated  to  enable  the  Indian 
to  take  a  place  beside  his  white  brother 
as  a  good  citizen,  and  to  meet  the  latter's 
competition  in  the  arts  that  are  the  basis 
of  our  commerce  and  livelihood. 

This  educational  policy  was  the  found- 
ation stone  of  the  Carlisle  School,  and 
indeed  the  project  was  originally 
prompted  by  a  desire  to  put  these  prac- 
tical ideac  to  the  test.  It  was  an  innova- 
tion at  the  time ;  but  the  showing  made 
during  the  history  of  the 
school  has  strengthened 
the  sponsors  and  cham- 
pions of  the  plan  in  their 
confidence  in  it  and  ad- 
vocacy of  it.  Of  course, 
the  ordinary  forms  of 
book  learning  have  place 
in  the  Carlisle  educa- 
tional scheme.  Indeed, 
the  Indian  pupils  enter- 
ing the  school  are,  first 
of  all,  taught  to  speak 
English,  and  are  then 
given  a  primary  educa- 
tion in  the  essential 
branches. 

Never  for  one  mo- 
ment, however,  is  the 
fact  lost  to  sight,  that 
the  main  object  of  the 
schooling  is  to  give  each 
pupil  a  working  knowl- 
edge of  some  common  and  practical 
industry,  so  that  he  or  she  will  al- 
ways have  some  reliable  means  of  sup- 
port Jlmong  civilized  people.  This  plan 
has  been  gradually  developed,  until  now 
Carlisle  embraces,  as  a  theater  of  action 
for  this  undertaking,  a  large  number  of 
workshops  of  various  kinds,  besides  two 
farms  where  tilling  of  the  soil  is  carried 
on  in  accordance  with  the  latest  approved 
modern  methods. 

That  the  scope  of  the  manual  training 
given  at  this  famous  Indian  school  is  by 
no  means  circumscribed,  may  be  appre- 
ciated from  the  fact  that  the  young  men 
are  taught  printing,  blacksmithing.  shoe- 
making,  harness-making,  tailoring, 
wagon-making,  carpentry,  painting,  tin- 
ning, and  other  mechanical  arts,  as  w^ell 
as  farming  and  the  care  of  stock.    The 


young  women,  on  the  other  hand,  are  fa- 
miliarized with  such  lines  of  endeavor 
as  cooking,  sewing,  nursing,  laundering, 
and  housework,  besides  drawing,  paint- 
ing, and  other  branches  of  the  fine  arts. 

In  order  that  there  may  be  no  loss  of 
time  on  the  part  of  pupils,  and  that  a 
maximum  use  may  be  made  of  the  facili- 
ties for  manual  training,  the  courses  at 
Carlisle  are  all  arranged  on  the  basis  of 
half  a  day's  work  and  half  a  day's  study 
for  each  pupil  daily.  All  the  shops  and 
farms  are  organized  with  two  sets  of 
pupil-workers  alternating  each  half  day. 
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SO  that  activity  is  continuous.  The  key- 
note of  the  whole  system  of  industrial 
training  is  self-help,  and  everything  pos- 
sible is  done  to  make  the  pupils  self- 
reliant  and  independent.  Incidentally  this 
manual  training  is,  in  many  instances, 
made  to  yield  a  double  benefit  to  the 
school.  Take,  for  instance,  the  case  of 
the  printing  of!ice,  which  has  always  been 
regarded  as  one  of  the  most  valuable  de- 
partments of  the  institution.  Here,  the 
young  Indians  publish  two  papers,  a 
weekly  and  a  monthly;  and  also  do  an 
immense  amount  of  job  printing  for  the 
school,  which,  were  the  work  performed 
outside,  would  entail  an  expense  of  thou- 
sands of  dollars  every  year. 

The  regular  school  department  at  Car- 
lisle originally  consisted  of  nine  grades ; 
and  the  graduation, tjJ^|;\|^Ofc^pfeool 
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was  fixed  at  the  end  of  the  grammar- 
school  grade,  a  point  which,  it  was  esti- 
mated, could  readily  be  reached  by  the 
average  pupil  at  the  end  of  two  terms  of 
five  years  each.    It  was  found,  however, 
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Indian  Boy  Carpenters  at  Bench. 

as  the  work  of  the  school  developed,  that 
the  pupils  were  capable  of  even  greater 
achievement,  and  the  graduation  limit 
was  advanced  to  a  point  midway  between 
the  end  of  the  grammar  course  and  the 
graduation  point  in  the  average  high- 
school  course.  The  pupils  readily  attain 
this  within  the  interval  above  mentioned ; 
and  that  it  is  a  decidedly  creditable  ac- 
complishment will  be  appreciated  when 
the  fact  is  taken  into  consideration  that 
the  young  Indians  spend  only  half  their 
time  in  the  school-room,  the  other  half 
being  devoted  to  the  manual  train- 
ing, so  that  at  the  completion  of 
the  regulation  course  most  of  the 
graduates  not  only  have  acquired  a 
fair  English  education,  but  are  also  pos- 
sessed of  sufficient  skill  in  handicraft  to 
enable  them  to  earn  an  independent  live- 
lihood. 

The  Test  of  Results 

Put  to  the  test,  the  results  of  the  Car- 
lisle system  of  manual  training  are  by  no 
means  found  wanting.  This  is  attested 
by  the  fact  that  many  of  the  young  men 
and  women  who  have  taken  the  course  in 
this  school  are  now  earning  good  wages 
at  the  respective  trades  and  callings  for 
which  they  fitted  themselves.  A  case  in 
point  is  that  of  a  young  Indian  who 
learned  blacksmithing,  and  who  is  now 
employed  at  this  work  by  a  prominent 


railroad  at  a  salary  of  $90  per  month. 
Another  illustration  of  the  possibilities 
opened  to  these  transformed  children  of 
nature,  is  afforded  by  the  career  of  Dr. 
Carlos  Montezuma,  a  full-blooded 
Apache,  who,  solely  through  his  own  ef- 
forts, rose  to  the  position  of  resident  phy- 
sician at  the  Carlisle  School.  Incident- 
ally it  may  be  noted  that  the  least  civil- 
ized of  the  Indian  tribes,  such  as  the 
Apaches,  have  contributed  their  full 
quota  of  pupils  to  the  Carlisle  School: 
and  the  young  people  with  such  antece- 
dents have  shown  quite  as  great  a  capac- 
ity for  learning  and  work  as  their  cousins 
from  the  supposedly  more  tractable 
tribes. 

Success  of  Coeducation 

To  the  credit  of  the  Indian  girls  at 
Carlisle,  are  attainments  in  many  respects 
more  remarkable  than  those  of  the  repre- 
sentatives of  the  sterner  sex.  As  is  the 
case  with  the  male  students,  the  girls 
spend  half  of  each  day  in  the  class-room, 
and  devote  the  remainder  of  the  day  to 
some  trade,  art,  or  industry.  An  impor- 
tant branch  of  the  work  of  the  female 
pupils  is  found  in  the  Sewing  Depart- 
ment, where  the  girls  pass  in  succession 
through  the  classes  for  beginners, 
menders,  advanced  plain  sewers,  and 
dressmakers.  The  course  gives  all- 
round  experience,  and  qualifies  each  girl 
to  make  all  her  own  clothing  without  as- 
sistance. 

Another   field   for    practical   work   is 
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Opened  to  the  Indian  girls  in  the  laundry 
of  the  institution.  Fully  ten  thousand 
pieces  per  week  are  handled  during  the 
school  year;  and,  while  a  considerable 
portion  of  the  operations  are  necessarily 
performed  by  machinery,  there  is  also  a 
quota  of  hand  work  which  gives  oppor- 
tunity for  training  in  every-day  washing 
and  ironing.     Each  girl  pupil  receives 


which  the  manual  training  at  Carlisle  is 
subjected — and,  indeed,  the  ideal  practi- 
cal test  for  any  such  line  of  schooling — 
is  found  in  what  is  known  as  the  "out- 
ing" system,  a  unique  and  very  valuable 
plan  which  orip^inated  at  Carlisle,  and 
which  has  been  in  successful  operation 
there  for  years  past.  This  system  is  in 
reality  nothing  more  than  a  modification 
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two  lessons  per  week  in  cooking;  and 
to  the  young  lady  students  also  is  en- 
trusted all  the  work  of  the  dining  room, 
which  is  very  heavy  in  a  school  of  the 
size  of  that  of  Carlisle. 

In  the  higher  branches  of  work  the 
Carlisle  girls  have  been  singularly  suc- 
cessful. Dozens  of  the  graduates  are 
now  teaching  school  in  various  parts  of 
the  West;  many  have  taken  courses  at 
the  Boston  Conservatory  of  Music;  and 
in  Philadelphia  and  other  cities,  Indian 
girls  who  have  Qualified  as  trained  nurses 
are  receiving  salaries  of  $ioo  per  month. 

The  "Outing**  System 

After  all,  however,  the  best  test  to 


of  the  now  well-nigh  universal  practice 
of  college  students  of  moderate  means, 
of  seeking  employment  during  the  sum- 
mer or  vacation  months.  There  is  this 
difference,  however,  that,  whereas  the 
regular  college  student  must  seek  out  for 
himself  a  position  of  this  kind,  in  the 
case  of  the  Carlisle  students  the  school 
authorities  take  upon  themselves  the  re- 
sponsible task  of  finding  places  for  the 
pupils  in  the  homes  of  well-to-do  farmers 
and  other  respectable  citizens. 

This  "outing"  of  the  Indian  young 
men  and  young  women,  moreover,  is  in 
one  respect  of  vastly  greater  importance 
than  the  summer  employment  plans  of 
the  young  peoplo^ifljzlb^yil^hite  race  who 
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are  merely  intent  upon  working  their 
way  through  college.  The  young  In- 
dians are  aiming  not  only  to  earn  suffi- 
cient money  to  provide  a  reasonable  al- 
lowance through  the  next  school  year, 
but  also  to  learn  by  practical  experience 
the  lessons  of  industry  and  of  civilized 


life  in  general,  which  cannot  be  taught 
in  any  school.  In  numerous  instances  the 
outing  plan  has  served  to  introduce  em- 
ployer and  Indian  employee  into  a  busi- 
ness relationship  which  has  continued  for 
many  years. 

The  first  season  that  the  outing  plan 
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was  tried  at  Carlisle — about  a  score  of 
years  ago — h  was  with  difficulty  that 
places  could  be  found  for  two  dozen  rep- 
resentatives of  the  copper-colored  race; 
but  such  has  been  the  growth  of  confi- 
dence in  the  ability  of  the  Indian  workers, 
that  now  more  than  seven  hundred  young 
men  and  women  go  out  to  such  service 
each  season,  and  this  number  represents 
less  than  half  the  total  number  of  appli- 
cations for  workers  received  at  the  school. 
Formerly,  it  was  a  case  of  choosing 
which  of  the  Indians  should  be  allowed 
to  have  the  few  places  of  employment 
that  were  available.  Now,  on  the  other 
hand,  the  choice  is  to  determine  which  of 
the  would-be  employers  shall  be  allowed 
to  obtain  Indian  workers. 


The  aggregate  earnings  of  the  Indians 
who  go  out  under  the  outing  system 
amount  annually  to  more  than  $20,000; 
and  it  is  significant  that  more  than  one- 
half  of  this  sum  is  deposited  in  the  school 
savings  bank — ^an  institution  conducted 
on  the  same  lines  as  a  regular  savings 
bank. 

The  interest  of  the  Indians  at  Carlisle 
in  athletics  is  very  keen.  The  baseball 
and  football  teams  have  won  many  honors 
in  intercollegiate  contests.  An  enthusiasm 
for  music  is  likewise  manifested.  Vocal 
music  is  taught  in  all  the  school-rooms. 
The  young  men  of  the  school  have  or- 
ganized a  military  band  of  thirty  pieces, 
and  the  young  ladies  have  a  mandolin 
club  of  twenty-five  members. 


Opportunity* 

1V4ASTER  of  human  destinies  am  I ; 

Fame,  love,  and  fortune  on  my  footsteps  wait; 
Cities  and  fields  I  walk ;  I  penetrate 

Deserts  and  seas  remote,  and,  passing  by 
Hovel  and  mart  and  palace,  soon  or  late 

I  knock  unbidden  once  at  every  gate. 
If  sleeping,  wake ;  if  feasting,  rise  before 

I  turn  away.    It  is  the  hour  of  fate ; 
And  they  who  follow  me  reach  every  state 

Mortals  desire,  and  conquer  every  foe 
Save  death ;  but  those  who  doubt  or  hesitate. 

Condemned  to  failure,  penury,  and  woe. 
Seek  me  in  vain  and  uselessly  implore; 

I  answer  not,  and  I  return  no  more. 

— John  J.  Ingalls. 


•Note.— By  a  strange  coincidence,  this  gem  from  the  gifted  pen  of  the  late  Senator  Ingalls  of  KansaanuTs^^een  cited  as 
the  favorite  poem  of  both  Judge  Parker  and  President  Roosevelt,  the  leading  candidates  in  this  year's  presidential 
campaign. 
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Making  Cut  Glass 


Details  of  the  Manufacture  of  this  Popular  Ware  ^v^hicli  Combines 
Streni^th  and  Delicacy*  Usefulness  and  Ornament 


By  DAY  ALLEN  WILLEY 


IT  is  doubtful  if  modern  industry  has 
developed  any  substance  more 
rapidly,  from  the  standpoint  of  both 
the  artistic  and  the  useful,  than 
glass.  True  it  is  that  the  ornamentation 
of  glass  with  the  engraver's  tools  and 
acids  has  been 
known  for  centu- 
ries ;  but  the  manu- 
facture of  what  is 
popularly  called 
*'cut  glass"  dates 
back  only  a  com- 
paratively few 
years.  When  one 
considers  the  re- 
markable variety 
of  forms  in  which 
this  is  finished,  it 
seems  almost  in- 
credible that  such 
results  can  be  at- 
tained with  the 
substances 
employed. 

This  form  of 
glass  has  become  as 
familiar  in  connec- 
tion with  domestic 

use  as  the  principal  metals.  In  fact  it  has 
to  a  large  extent  taken  the  place  of  silver- 
ware  for   table   service,   while    in   such 
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Cut-Glass  Vask, 

Intricacy  and  symmetry  of  design  are  the  product  only  of 
the  skilled  worker. 


forms  as  vases  it  is  included  in  the  dec- 
orations of  the  parlor  and  the  boudoir. 
As  the  art  of  cutting  glass — for  it  can 
well  be  termed  an  art — has  progressed, 
its  popularity  has  increased;  and  there 
is  no  question  but  that  we  owe  much  to 
its  production  from 
an  educational 
standpoint,  since  it 
has  undoubtedly 
tended  to  develop 
the  aesthetic  sense 
of  the  people 
in  connection  with 
the  adornment  and 
equipment  of  their 
homes. 


Sand,  the  Basis 

It  is  perhaps  un- 
necessary to  say 
that  the  basis  of 
even  the  finest  cut 
glass  is  sand,  and 
that  in  this  respect 
it  resembles  the 
ordinary  material  used  for  windows. 
The  sand,  however,  from  which  the  finest 
glass  is  made,  is  selected  especially  for 
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the  proportion  of  silica  it  contains.  The 
deposits  that  form  the  chief  sources  of 
supply  are  located  in  only  two  regions 
in  the  world.  Fortunately,  one  is  in  this 
country — the  Berkshire  Hills  of  New 
England — and  it  is  probably  due  to  this 
fact  that  Americans  lead  the  world  in  the 
production  of  articles  made  from  this 
material.  As  may  be  imagined,  the  de- 
posits are  extremely  valuable.  An  ex- 
amination shows  that  the  sand  is  almost 
as  white  in  color  as  ordinary  flour,  while 
it  contains  only  a  small  proportion  of 
grit,  although  a  certain  per- 
centage is  required. 

While  each  of  the  vari- 
ous cut-glass  manufactur- 
ers has  his  own  formula  for 
compounding  the  raw  ma- 
terial, in  nearly  all  mixt- 
ures the  sand  is  combined 
with  red  lead,  potash,  and 
saltpeter.  The  brilliancy 
and  transparency  of  the 
glass  depends  largely  upon 
the  relative  quantities  used. 
For  bleaching  purposes,  a 
little  arsenic  or  manganese 
is  sometimes  introduced. 

Fluxing 

The  next  step  is  to  flux 
the  mixture,  which  is  done 
in  furnaces  heated  to  a  tem- 
perature averaging  about 
2,500**  Fahrenheit.  To  ob- 
tain this  temperature,  gas 
or  petroleum  is  generally 
utilized  for  fuel.  The  flux 
is  prepared  in  crucibles  specially  manu- 
factured of  fire  clay.  Great  care,  how- 
ever, must  be  taken  to  prepare  these 
crucibles  so  that  the  contents  will 
not  adhere  to  their  sides;  and  fully 
a  month  is  required  to  finish  them, 
as  the  clay  must  be  melted,  fired,  an- 
nealed, and  glazed  on  the  inner  surface. 
A  crucible  of  the  average  size  will  hold 
about  1,500  pounds  of  glass.  When  the 
melting  process  is  completed,  the  product 
appears  as  an  opaque  mass  which  is  ex- 
tremely ductile  and  of  a  beautiful  rose 
tint.  It  may  be  said  here  that  the  quality 
can  be  judged  by  the  color. 

Blowing  and  Shaping 

•   The  vase,  globe,  carafe,  or  other  de- 


Mbthod  op  Forming  a  Small 

Design  of  the  Flux  with 

A  Blowpipe, 


sign  emerges  from  the  furnace  in  a  chunk 
or  ball  of  flux  upon  the  rod  of  the  "gath- 
erer," who  estimates  the  quantity  re- 
quired by  guesswork  based  upon  long 
experience.  The  hollow  rod  with  the 
flux  is  passed  to  the  "blower,"  who,  forc- 
ing air  into  its  center,  forms  it  into  a 
ball,  to  be  later  rolled  or  pressed  with 
special  tools  into  the  shape  desired. 

Annealing 

While  this  process  is  one  of  the  most 


intricate,  requiring  much 
dexterity,  the  annealing 
process  also  involves  great 
dexterity.  Placed  upon  a 
board  covered  with  asbestos 
or  other  fireproof  material, 
the*  rough  pattern  of  the 
dish  is  carried  to  the  oven, 
the  front  portion  of  which 
is  heated  to  a  very  high 
temperature.  The  air 
within,  however,  is  gradu- 
ated until  it  is  compara- 
tively cool  at  the  rear.  As 
the  glass  is  moved  back  in 
ilie  oven,  it  slowly  and 
Kradually  parts  with  its 
heat  and  thus  the  danger  of 
breaking  or  cracking  by  a 
sudden  change  of  tempera- 
ture is  avoided.  Without 
this  annealing  process,  the  pieces,  after 
being  blown  and  pressed,  would,  in  spite 
of  their  weight  and  apparent  strength,  be 
extremely  fragile,  because  of  internal 
stresses  set  up  by  unevenness  in  cooling. 
The  thickest  dishes  would  break  almost 
instantly  if  exposed  suddenly  to  a 
draught  of  cool  air. 

The  Cutting  Process 
At  this  point  in  the  industry  begins 
the  process  which  develops  cut  glass  as 
it  is  known  in  commerce.  Engraved 
glass  is  frequently  confounded  with  the 
cut  material.  Patterns  which  are  com- 
pleted by  stamping  and  moulding  are  also 
mistakenly  termed  cut  glass ;  but  experts 
define  "cut  glass"  as  material  which  has 
been  ground  and  polished  upon  wheels 
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of  various  materials.  The  series  of  op- 
erations termed  cutting  give  the  surface 
its  brilliant  iridescent  appearance,  which 
IS  superior  to  any  of  the  other  designs 
that  have  thus  far  been  manufactured. 
In  fact,  the  cut  glass  is  as  superior  to  the 
pressed  and  acid- 
treated  material  as 
iron  wrought  by 
hand  is  superior  to 
machine-made  ar- 
ticles of  the  same 
metal. 

Before  cutting 
the  figures  to  be 
worked  upon  the 
dish,  the  surface  of 
the  latter  is  divided 
into  equal  sections 
with  some  adhesive 
composition  insolu- 
ble in  water.  Usu- 
ally a  mixture  of 
resin,  turpentine, 
and  oxide  of  red 
lead  is  employed. 
If  the  design  is 
very  intricate,  as  is 
sometimes  the  case, 
it  may  be  traced 
upon  the  surface 
with  a  steel  point; 
but  the  glass  cutter 
is  usually  such  an 
expert  that  he  can 
fashion  the  leaf, 
diamond,  or  star, 
depending  almost 
entirely  upon  his 
eye  and  memory, 
the  lines  traced 
with  the  pigment 
serving  merely  to 
assure  proper 
measurement,  so 
that  all  the  proportions  will  be  exact. 
Roughing 

Cutting  glass  is  really  "roughing"  it, 
for  the  material  is  eaten  away  by  apply- 
ing it  to  the  rapidly  revolving  metal 
wheels,  the  edges  of  which  are  covered 
with  moistened  sand.  Water  from  above 
constantly  drips  upon  the  wheels  from  a 
reservoir,  to  cool  them  —  on  the  same 
principle  as  when  a  farmer  moistens  his 
grindstone. 

The  size  of  the  roughing  wheels,  aided 


Cut-Glass  Flower  Vase. 

Showing  Diamond,  Star,  and  Other  Designs 

in  the  Pattern. 


by  the  skill  of  the  operator,  produces 
nearly  all  the  figures  seen  upon  the  sur- 
face of  modern  cut-glass  ware,  although 
the  designs  are  almost  innumerable,  the 
fashions  changing  from  time  to  time  like 
those  of  the  modiste  and  the  milliner. 
Wrought  iron  and 
copper  are  the 
principal  materials 
used  in  the  rough- 
ing wheels.  The 
iron  wheels  are 
called  "millers"  in 
the  English  works. 
In  making  shallow 
cuts,  stone  and 
wooden  wheels  are 
occasionally  used ; 
but  the  metal 
wheels  are  princi- 
pally depended 
upon  for  the  first 
process.  A  wheel 
with  a  rounded 
edge  is  used  for 
fluting  and  hollow- 
ing. The  deep  and 
fine  cutting  is  of 
course  done  with 
a  narrow  wheel, 
termed  a  "splitter." 
The  edge  of  the 
split  wheel,  slightly 
flattened,  performs 
what  is  called  panel 
work;  but  most  of 
the  ornamentation 
is  done  by  miter 
wheels,  which,  in 
the  hands  of  a 
skilled  workman, 
create  really  mar- 
velous patterns. 

Taking  the  model 
as  it  comes  from 
the  annealing  oven,  the  cutter  applies  it 
to  the  surface  of  the  wheel,  which  traces 
vertical,  horizontal,  and  diagonal  lines 
upon  it  almost  as  rapidly  as  a  scroll  saw- 
cuts  ornamental  outlines  in  the  thin  pat- 
tern in  the  hands  of  the  woodworker. 
JVIerely  additional  pressure  of  the  surface 
to  the  wheel  produces  a  deeper  cutting, 
while  rocking  the  model  slightly  from 
side  to  side  broadens  the  opening  at  its 
outer  edge  to  suit  the  particular  de^ 
sign.      The    diamoriagiti^ilft^^tt'^i>^^v 
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SCENE  IN  BLOWING  DEPARTMENT  OF  CUT-GLASS  PLANT. 
Formins  Cups.  Goblets,  and  Other  Small  Designs. 


miliar  to  admirers  of  cut  glass,  is  pro- 
duced with  the  miter,  while  prisms  are 
formed  by  applying  the  glass  to  its  sides. 
These  in  turn  become  the  edges  of  facets 
in  the  diamond  by  another  movement; 


while  the  square-cut  stars  as  well  as  dia- 
monds, each  having  three  to  eight  sides, 
are  completed  by  merely  moving  the 
piece  of  glass  in  various  directions 
against  the  miter.    Buds  are  produced  by 
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Gathbring  Flux  on  Rods  as  it  Combs  from 
THE  Crucible. 


gently  rocking  the  dish  as  it  is  held 
against  the  wheel;  and  outlines  of  flow- 
ers and  leaves  are  created  by  giving  it  a 
peculiar,  rolling  motion  acquired  only 
by  long  practice.  Floral  patterns  are 
among  the  most  popular  for  punch 
bowls;  and,  as  they  must  frequently  be 
made  on  a  hollowed  or  concave  surface, 
they  are  considered  one  of  the  most  deli- 
cate of  designs.  The  serrated  and 
rounded  edges  so  familiar  in  cut-glass 


ware  are  made  by  what  is  called  a  "panel 
wheel,"  which  acts  like  a  saw  in  produc- 
ing the  right  angles.  The  round  effect 
is  then  secured  by  application  to  the 
miter,  although  the  "smoother,"  except 
in  the  case  of  very  large  articles,  is  some- 
times made  use  of  in  doing  this  work. 


Placing  Plain  Dishes  in  the  Annealing  0\'en. 


Machine  for  Testing  Ductility  of  Flux 
BY  Expansion. 


Smoothing*  Polishing,  and  Finishing 

After  leaving  the  roughing  depart- 
ment, the  dish  contains  the  design ; 
but  the  surface  is  of  a  dull  color,  and 
only  the  expert  could  distinguish  it  from 
common  glass.  To  give  it  the  brilliancy 
and  luster  so  much  desired,  it  must  be 
smoothed  and  then  polished.  In  this 
process,  stone  and  wooden  wheels  are 
used,  also  revolving  at  a  high  rate  of 
speed.  Great  Britain  furnishes  the  best 
stone  so  far  discovered  for  the  treatment 
of  glass,  the  Yorkshire,  Newcastle,  and 
Craigleith  districts  being  the  principal 
sources  of  supply.  Roughly  hewn  into 
shape,  the  stones  are  purchased  by  the 
glass  manufacturers,  and  "trued"  to  the 
proper  edge  by  abrasion.  Then,  mounted 
upon  axles,  thcv  are  driven  by  shafting 
and  belting.     The  contact  of  the  stone 
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gives  the  surface  of  the  glass  its  smooth 
finish,  although  great  care  has  to  be 
taken  lest  too  much  of  the  material 
should  be  cut  away  and  the  dish  thus  de- 
stroyed; in  fact,  a  very  straight  and 
**true"  eye  is  required  for  the  work  of 
roughing  and  smoothing.  A  notch  a 
quarter  or  an  eighth  of  an  inch  out  of 
the  way,  might  destroy  the  most  costly 
vessel,  for,  as  is  well  known,  the  finest 
cuttings  are  the  deepest.  The  stone 
wheels  are  mitered  and  of  other  shapes, 
to  correspond  with  the  patterns  to  be 
finished. 

Wooden  wheels  for  finishing  and  pol- 
ishing have  been  largely  supplanted  in  re- 
cent years  by  revolving  brushes,  and  also 
by  wheels  having  a  felt  surface,  or  "buf- 
fers," as  they  are  sometimes  termed.  The 


Cutting  a  Design  on  a  Vase. 

wood  preferred  is  willow,  elder,  or 
cherry,  as  these  varieties  give  a  very 
lustrous  appearance,  and  do  not  leave 
any  imperfections  upon  the  surface  if  the 
polishing  is  properly  done.  The  finishing 
of  the  dish  is  a  process  which  involves 
much  care,  but  cut  glass  owes  its  popu- 
larity as  an  ornament  very  largely  to  the 
manner  in  which  this  process  is  carried 


ExTKRioR  OP  Cruciblk  Furnacb,  Showing 
Tray  of  Blown  Glass. 


out.  DiflFerent  ingredients  have  been 
used  to  enhance  the  polish ;  but  the  man- 
ufacturers of  the  best  grades  of  Ameri- 
can glass  find  that  a  substance  consisting 
merely  of  putty  in  the  powdered  form, 
slightly  moistened,  seems  to  answer  the 
purpose  best,  although  ground  pumice 
stone  is  sometimes  used. 


Finishing  an 


'"M7r'E%"^H.''.W^^ei«3gIe 
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As  already  stated,  each  year  brings 
new  fashions  in  designs  of  glass;  con- 
sequently an  opportunity  is  given  the 
artisan  to  display  ingenuity  as  well  as 
skill.  The  size  of  some  of  the  dishes  and 
other  articles  which  are  produced  is  sur- 
prising. They  have  been  manufactured 
from  masses  weighing  loo  pounds. 
Probably  the  largest  ever  finished  was  a 
punch  bowl  which  was  presented  to 
President  McKinley.  The  bowl,  and  the 
pedestal  by  which  it  was  supported, 
weighed  no  less  than  75  pounds.  In  ad- 
dition to  this  form  of  ware,  however,  so 
many  shapes  are  manufactured  that  the 


setting  of  the  dinner  table,  with  the  ex- 
ception of  the  cutlery  and  plates,  can  be 
completely  composed  of  glass,  for  even 
meat  and  vegetable  dishes,  in  addition  to 
tumblers,  carafes,  pitchers,  dessert  plates, 
salad  bowls,  and  bread  trays,  are  pro- 
duced from  it. 

The  popularity  of  cut  glass  has  led 
to  the  establishment  of  a  number  of  im- 
portant industries  in  the  United  States. 
Not  only  is  the  product  sold  in  this  coun- 
try, but  large  quantities  have  been  sent 
abroad,  where  the  use  of  cut  glass  made 
in  America  is  becoming  more  and  more 
extensive. 


The  Sun  is  Always  Shinin%  an*  the 
Sky  is  Alw^ays  Blue 


By  WILLIAM  EBEN  5CHULTZ 

TV/ HEN  you  go  to  gettin'  troubled,  an'  the  world  seems  upside  down, 
'^     When  misfortune  stares  upon  you  with  an  awful-lookin'  frown, 
There's  a  cheerfulness  in  knowin',  when  its  dark  for  me  an'  you, 
That  the  sun  is  always  shinin*,  an'  the  sky  is  always  blue. 


When  the  clouds  appear  the  thickest  an'  the  daylight  seems  withdrawn. 
An'  the  hopeful  joy  o'  livin'  seems  to  be  entirely  gone. 
Just  remember,  when  the  darkest,  just  a  little  distance  through, 
That  the  sun  is  always  shinin',  an'  the  sky  is  always  blue. 

So  there  ain't  no  use  in  frettin'  at  the  hardships  that  we  meet. 

For  the  birds  are  still  a-singin',  an*  the  flowers  are  just  as  sweet; 

An'  behind  the  deepest  shadow  there's  a  heap  o'  promise,  too,         ^^  | 

For  the  sun  is  always  shinin',  an'  the  sky  is  always  blue.   Digitized  by  vrrOOQlC 


SAM  Vito  stATIojJ.  Mount  Vesuvius  RaIlWaY. 

Royal  Observatory  in  the  Distance. 


Up  Vesuvius  by  Trolley 

A  Fascinating  Trip  that  Robs  the  Volcano  of  Some  of  its  Terrors 


By  FRANK  C.  PERKINS 


ONE  of  the  most  interesting  trips 
taken  by  the  European  tourist, 
is  that  from  Naples  to  the  top 
of  Mount  Vesuvius — a  jaunt 
now  taken  with  ease  and  comparative 
safety  by  the  aid  of  electric  power,  and 
affording  experiences  unique  in  attract- 
iveness and  excitement. 

Several  forms  of  electric  traction  are 
employed  in  conveying  th^  traveler  from 
Naples  to  the  crater  of  the  volcano.  As 
far  as  Pugliano,  the  journey  is  taken  by 
means  of  the  ordinary  electric  cars  or 
trams  used  in  Italian  cities;  and  from 
this  point  to  the  top  of  Vesuvius,  one 
portion  is  of  rack-and-pinion  construc- 
tion, another  is  of  ordinary  adhesion 
traction,  while  the  last  section  which 
passes  up  the  steep  side  of  lava  deposit 
to  a  point  1,181.26  meters  (3,875.5  feet) 
above  sea-level  is  a  cable  road. 

The  trip  is  full  of  interest,  and  the 
scenes  most  varied,  the  road  from  Naples 


to  Pugliano  passing  through  the  Strada 
di  Cliiaja,  showing  the  Italian  city  street 
life  as  well  as  the  suburban  life  of  the 
San  Giovanni  and  Portici,  and  giving  one 
a  fine  view  of  the  Bay  of  Naples. 

The  Vesuvius  electric  railway  begins 
at  the  northern  quarter  of  Resina,  at 
Pugliano,  and  passes  through  a  most  in- 
teresting cultivated  section,  with  vine- 
yards, orchards,  and  gardens  on  every 
side,  to  the  Royal  Observatory,  which  is 
595-75  meters  (1,954.5  feet)  above  sea- 
level.  On  the  last  portion  of  this  section, 
where  the  train  ascends  the  slope  of 
Monte  Cateroni,  an  electric  locomotive 
is  required  for  pushing  the  electric  cars 
up  the  rack  railway  from  the  generating 
station  at  the  foot  of  Monte  Cateroni. 
This  portion  of  the  trip  is  most  thrilling 
and  interesting,  as '  deep  ravines,  with 
intervening  stretches  of  chestnut  and 
acacia  woods,  are  seen,  while  excellent 
views  may  be  had  of^the^^^  N.^(^s. 

O   (4^ 
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After  reaching  the  "Hermitage,"  the 
electric  locomotive  is  removed,  as  this  is 
the  end  of  the  cog  section ;  and  the  elec- 
tric cars  carry  the  traveler  by  their  own 
power  past  the  Royal  Observatory  to  the 
foot  of  the  cone,  where  the  funicular 
railway  station  is  located.  The  scene 
has  changed  as  the  mount  is  ascended, 
from  beautiful  gardens  to  a  barren  (le::^- 
ert;  and  in  the  few  minutes  required  for 
passing  up  the  cable   road  to  within  a 


to  within  several  hundred  feet  of  the 
crater  of  the  volcano.  The  cable  sec- 
tion was  purchased  in  1888  by  Thos. 
Cook  &  Son,  the  great  tourist  agency; 
and  the  electric  railway  connecting  this 
road  with  the  Pugliano,  about  4.7  miles 
in  length,  was  constructed  by  them  in 


Pn^ltiui* 


PROFILE  OF  MOUNT  VESUVIUS  ELECTRIC  RAILWAY. 


few  hundred  feet  of  the  crater — which 
is  finally  reached  by  foot — dark  brown 
lava  is  noted  on  every  side,  frequently 
colored  pink  and  green  by  the  rays  of  the 
sun.  The  great  cone  of  ashes  is  seen 
above  the  mountain  of  lava,  over  which 
rises  a  black  column  of  smoke.  The 
fields  of  petrified  lava  spread  out  in  most 
curious  and  fantastic  formations. 

The  highest  section  of  the  Mount 
Vesuvius  electric  railway  is  a  cable  road 
which  was  constructed  twenty-three 
years  ago,  since  which  time  it  has  carried 
many  tourists  to  the  top  of  the  cone,  or 


three  sections,  two  of  which  are  of  the 
adhesion  type,  while  the  third,  between 
the  two,  about  one  mile  in  length,  is  of 
rack-and-pinion  construction,  the  Strub 
system  being  employed,  which  is  similar 
to  that  used  on  Jungfrau  Mountain  elec- 
tric railway. 

The  cable  line  begins  at  a  point  793.6 
meters  (2,603.6  feet)  above  sea-level  and 
rises  to  a  height  of  1,181.26  meters 
(3,875.5  feet),  with  grades  varying  from 
35  to  65  per  cent.  The  cable  cars  each 
carry  twenty-one  persons,  and  are 
provided  with  hand  brakes  as  well  as  a 


ELECTRIC  CAR  AND  STATION  ON  ADHESION  SECTION  OF  MOUNT  VESUVfUSJlAJLY^l^ 


UP  VESUVIUS  BY  TROLLEY. 
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RACK-AND-PINION  SECTION  OF  MOUNT  VESUVIUS  RAILWAY. 


complete  equipment  of  automatic  brakes 
for  both  sets  of  wheels.  About  12,000 
persons  are  carried  to  the  top  of  this 
cable  line  each  year,  the  largest  numbers 
during  March  and  April,  the  average  for 
these  months  being  more  than  2,000  pas- 
sengers. 

The  electric  generating  station  for  the 
Mount  Vesuvius  electric  railway  operat- 


sisting  of  300  cells,  which  are  used  for 
taking  care  of  the  peak  of  the  load  and 
for  regulation. 

The  electric  locomotive  used  on  the 
rack  railway  is  provided  with  two  85-H. 
P.  motors,  operating  at  a  speed  of  700 
revolutions  per  minute.  It  weighs  some- 
what over  ten  tons,  and  operates  at  a 
speed  of  6  to  8  kilometers  (about  3^  to  5 
miles)  per  hour,  drawing  a  load  of  more 
than  ten  tons.  The  locomotive  is  pro- 
vided with  emergency  brakes  as  well  as 
hand  brakes,  together  with  automatic 
brakes  which  are  so  arranged  that  the 
current  is  shut  off  when  the  speed  of  the 
locomotive  exceeds  the  limit  that  has 
been  decided  upon. 


irig  between  Pugliano  and  the  lower  sta- 
tion of  the  cable  road,  is  located  at  the 
foot  of  the  rack-and-pinion  section,  249.6 
meters  (8x8.8  feet)  above  sea-level. 
The  power  station  is  provided  with  two 
four-cycle  gas  engines  of  Swiss  make, 
each  having  a  normal  capacity  of  90 
H.  P.  and  operating  a  direct-current 
shunt-wound  dynamo  at  a  speed  of  700 
revolutions  per  minute.  These  direct- 
current  generators  were  designed  for  a 
maximum  pressure  of  770  volts,  and  sup- 
ply a  maximum  of  137  amperes  at  a  nor- 
mal pressure  of  550  volts.  They  send 
current  to  a  set  of  storage  batteries  con- 


Profile  of  Upper  Section  of  Cable  Railway  at  Cons 
OF  Mount  Vesuvius. 


Each  of  the  electric  cars  weighs  some- 
what less  than  nine  tons,  and  is  provided 
with  single  trucks  having  two  axles. 
Each  car  is  provid?f^iti?^!^b^  ^^^f Oglfc 
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LAVA  FORMATION.  MOUNT  VESUVIUS. 


partments  seating  eight  passengers  each. 
The  rack-and-pinion  section  of  the  road 
has  much  higher  grades  than  the  adhe- 
sion section,  the  latter  not  exceeding  8 
per  cent,  while  the  maximum  for  the 
former  is  about  25  per  cent.  The  rails 
are  fastened  to  wooden  ties,  the  gauge 
being  i  meter  (39.37  inches).    The  rack 


construction,  and  power  house,  was 
about  a  quarter  of  a  million  of  dollars, 
or  somewhat  over  $50,000  per  mile.  The 
cost  of  repairs  is  very  high,  especially  on 
the  upper  section,  where,  as  during  the 
present  eruption,  deposits  of  lava  have 
given  much  trouble. 

The  trip  to  the  top  of  Mount  Vesuvius 


^ 


"STRUB"  RACK  ON  MOUNT  VESUVIUS  ELECTRIC  RAILWAY. 


rail  is  located  in  the  center  between  the 
running  rails. 

The  total  length  of  the  electrically 
operated  sections  is  nearly  five  miles,  and 
the  trip  over  these  portions  of  the  road 
under  ordinary  circumstances  takes  about 
50  minutes. 

The  total  cost  of  the  Mount  Vesuvius 
electric    railway,    including    cars,    track 


is  comparatively  safe,  as  great  pains  has 
been  taken  with  the  brake  equipment  of 
the  cars  and  locomotives.  It  \i  possible 
for  the  motorman  on  the  front  of  the 
car  to  operate  the  brakes  of  the  locomo- 
tive in  the  rear  and  to  signal  the  engineer 
when  necessary.  Telephone  communica- 
tion is  also  provided  between  all  stations 
of  the  line  and  ^}^,gPd^f^<l3^^lt: 


The  Finsen  Light 

Application  of  Litfht  Rays  to  the  Cure  of  Lupus  and  Other 
Diseases— The  Work  of  the  Late  Doctor  Finsen 


By  A.  G.  STILLHAMER,  M.  A. 

Fellow  in  Physics.  The  University  of  Chicago 


THE  WORLD  has  just  lost  one  of 
that  small  band  of  men  who  toil 
ahead,  blaze  the  trails,  and  point 
out  the  paths  of  advance  for  the 
multitude.  A  cablegram  from  Copen- 
hagen, dated  September  24,  1904,  an- 
nounced the  death  of  Prof.  Niels  R.  Fin- 
sen. His  life  was  one  which  may  well 
inspire  others,  and  his  discoveries  will 
place  his  name  with  those  of  Lister  and 
Pasteur. 

Though  a  native  of  the  Faroe  Islands, 
he  spent  the  first  twenty-one  years  of  his 
life  in  Iceland.  Leaving  there,  he  entered 
Copenhagen  University,  where  he  took 
his  Doctor's  degree  in  1890.  Although 
well  trained  for  his  profession,  he  found 
himself  unable  to  follow  it  because  of 
physical  weakness;  so  he  accepted  a  po- 
sition as  preceptor  in  anatomy  at  Copen- 
hagen University.  He  was  hot  content, 
however,  merely  to  attend  to  his  univer- 
sity duties,  and  accordingly  employed 
his  spare  time,  as  far  as  he  was  able,  in 
experimenting  on  the  action  of  light  on 
the  body.  Believing  that  light  could  be 
used  to  cure  disease,  he  set  himself  the 
task  of  finding  its  healing  value.  A 
reason  for  his  choice  of  this  line  of  work 
may  be  seen  in  his  statement: 

"All  that  I  have  accomplished  in  my  ex- 
periments with  light,  and  all  that  I  have 
learned  abont  its  therapeutic  value,  has  come 
because  I  needed  the  light  so  much  myself;  I 
longed  for  it  so." 

His  residence  in  Iceland  during  his 
youth  had  created  in  him  an  intense  love 
for  the  light  and  sunshine. 

He  tried  the  action  of  lights  of  differ- 
ent colors  upon  various  animals,  and  con- 
cluded that  the  blue,  violet,  and  ultra- 
violet rays  (the  chemical  rays)  were  the 
only  ones  valuable  for  his  purpose.  At 
this  time  he  came  across  a  paper  by  Dr. 


Pictou,  of  France,  written  in  1832  and 
describing  how  some  soldiers,  who  had 
been  confined  in  a  dungeon,  had  been 
attacked  by  smallpox  and  had  recovered 
without  being  scarred.    Although  up  to 


The  Latb  Dr.  Niels  R.  Finsek. 

this  time  Finsen  had  never  seen  a  case 
of  smallpox  himself,  this  note  of  Dr. 
Pictou's,  together  with  the  results  of  his 
own  experiments,  caused  him,  in  1893, 
to  publish  a  paper  with  the  title,  "The 
Influence  of  Light  on  the  Skin,"  in  which 
he  announced  a  light  treatment  to  pre- 
vent the  disfiguring  scars  usually  left  by 
smallpox.  In  August,  1893,  Dr.  Svend- 
sen  made  the  first  test  of  his  theory  at 
Bergen,  Norwav,  and  fully  confirmed  it. 
The  treatment  'consi^t.s.^.in^  b^'^VJ^Sj^le 
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patient  in  a  room  to  which  only  red  light 
is  admitted.  This  results  in  the  preven- 
tion of  suppuration,  the  most  dangerous 
and  the  most  painful  stage  of  the  dis- 
ease, and  effect:  recovery  without  the 
appearance  of  scars. 

This  paper  brought  Finsen  recognition 
and  support,  so  that  from  this  time  on  he 
was  able  to  de- 
vote his  entire 
strength  to 

working  in  his 
chosen  field, 
photo  -  ther- 
apy. He  soon 
discovered  that 
the  chemical 
rays  kill  bac- 
t  e  r  i  a,  and 
hence  conclud- 
ed that  they 
should  be  of 
value  in  treat- 
ing skin  dis- 
ease of  bacter- 
ial origin.  He 
made  his  first 
test  in  1895  on 
Niel  Morgen- 
sen,  an  engi- 
neer of  Copen- 
hagen who  was 
suffering  with 
lupus.  This 
disease  is 
caused  by  the 
tuberculo- 
sis  bacterium 
becoming  ac- 
tive in  the 
skin,  instead  of 
in  some  inter- 
nal organ,  as  it 
usually  does  in 
A  m  e  r  i  c  a — 
c  o  n  s  u  m  p- 
tion,  for  in- 
stance,     being 

the  case  where  the  tuberculosis  bac- 
teria become  active  in  the  lungs. 
Lupus  is  quite  common  in  the  northern 
countries  and  is  the  cause  of  much  suf- 
fering. Morgensen  had  undergone  many 
operations;  but  still  the  disease  spread. 

Finsen  went  to  work  concentrating  the 
sunlight  upon  the  sore  by  means  of  a 
hand  lens,  first  removing  the  red  rays 
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and  rendering  the  light  cool  by  passing  it 
through  blue  water.  This  treatment  was 
continued  for  one  or  two  hours  each  day 
for  six  months,  by  which  time  the  cure 
was  complete.  Within  a  month,  Finsen 
was  offered  room  in  the  grounds  of  the 
Commune  Hospital  of  Copenhagen, 
where  he  continued  his  experiments  on 

a  larger  scale 
and  with  more 
help.  At  first 
he  depended  on 
sunlight,  and 
the  work  was 
carried  on  in 
one  of  the  gar- 
dens of  the 
hospital.  He 
applied  himself 
to  increasing 
the  penetrating 
power  of  the 
rays,  for  at  the 
best  they  enter 
the  body  only 
a  fraction  of 
an  inch.  He 
found  that  the 
rays  penetrated 
farther  if  the 
skin  were  ren- 
dered white 
and  bloodless 
by  pressure. 
This  he  proved 
by  an  interest- 
ing e  X  p  e  r  i- 
ment.  He  ex- 
posed a  piece 
of  sensitive  pa- 
per behind  the 
ear  of  his  wife, 
c  o  n  c  e  n  - 
trating  the  blue 
light  up)on  the 
ear.  The  paper 
was  not  black- 
ened after  five 
minutes.  On  squeezing  the  blood  out  of 
the  ear,  the  paper  was  blackened  in  twen- 
ty seconds.  He  also  began  to  use  clear  in 
place  of  blue  water  for  removing  heat 
rays,  and  adopted  quartz  lenses  to  absorb 
fewer  chemical  rays.  He  found  the  elec- 
tric arc  light  much  richer  in  these  rays 
than  the  sun.  He  adopted  all  of 
these    improvementfed  i^lid    enlarged   the 
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FINSEN  LAMP. 


Under  this  lamp,  with  its  four  tubes,  four  patients  can  bo  treated  at 
the  same  time. 


A— Lens  in  end  of  tube.  B— Spout  in  tube  into  which  distilled 
water  is  inserted.  C — Compressors.  D— Rubber  tubes  supplying  com- 
pressors with  cold  runnins  water.  E— Body  of  lamp  frame.  F— Braces 
suspending  frame  from  ceiling.  G — Iron  pipe  conveying  cold  running 
water  to  supply  lenses  at  distal  end  of  tubes.  H— U  pper  carbon  holder. 
I— Large  wires  conveying  electric  power  to  operate  lamp,  j — Upper 
and  lower  carbons.  K— Large  rubber  tubes  conveying  running  water 
from  pipes  G,  which  supply  water  to  the  lenses  at  distal  end  of  tubes. 
GG— Iron  pipe  carrying  away  cold  water  after  being  used  in  the  lamp. 


.J 


THE  FINSEN  LIGHT 


451 


lamp  until  the  arc  was  of  40,000  candle- 
power  and  required  a  current  of  80  am- 
peres. He  was  stopped  here  only  by  the 
fact  that  it  was  impossible  to  cool  the 
light  from  a  stronger  arc  sufficiently  to 
keep  it  from  burning  the  patient.  The  Fin- 
sen  light,  as  finally  used,  consisted  of  an 
8o-ampere  arc  light  carrying  four  tele- 
scope-like tubes  which  contain  the  quartz 
condensing  lenses  and  the  water  for  cool- 
ing. This  enables  four  patients  to  be 
treated  at  one  time  from  one  lamp. 

In  a  short  time  the  Danish  Government 
recognized  the  value  of  the  work,  and  the 
Finsen  Medical  Light  Institute  was 
started  in  Rosenvaengel,  a  pretty  suburb 


lamps  in  use  there,  and  the  rooms  were 
aglow  with  a  red  light.  Under  each  lamp 
might  be  found  a  group  of  eight  people, 
four  patients  and  four  nurses,  laughing 
and  chatting. 

The  patients,  who  are  of  all  ages,  lie 
on  cots,  while  the  nurses  direct  the  tubes 
so  that  the  rays  are  focused  upon  the 
diseased  spots,  and  at  the  same  time 
press  the  spot  with  a  water-filled  glass, 
which  serves  to  drive  out  the  blood  and 
help  cool  the  light.  The  treatment  lasts 
for  one  and  one-quarter  hours  each  day. 
The  cost  for  the  treatment  in  the  Institute 
is  sixty  kroners  ($17.00)  a  month  for 
poor  patients,  and  100  kroners  ($28.00) 


COURTESY  OF  FINSEN  LIGHT  INSTHUTE  OF  AMERICA,  CHICAOO,  ILL. 

PATIENTS  BEING  TREATED  BY  FINSEN  LIGHT. 


of  Copenhagen.  Here  Professor  Finsen 
lived  and  did  his  work.  Though  himself 
suffering  from  a  complication  of  dis- 
eases, he  devoted  all  his  energy  to  ex- 
perimenting and  to  attending  his  patients. 
Mr.  Jacob  Riis,  who  was  an  intimate 
friend  of  Finsen,  says : 

"I  came  to  look  with  a  kind  of  reverential 
awe  upon  this  patient,  silent  man  whose  every 
thought  was  for  his  suffering  fellows,  while 
he  calmly  counted  the  hours  to  his  own  re- 
lease from  racking  pain." 

The  Institute  was  unlike  most  hospi- 
tals. The  buildings  were  situated  among 
fine  flower  gardens  and  trees.  They  con- 
sisted of  the  Laboratory,  Prof.  Finsen's 
house,  and  a  long,  white,  two-story  build- 
ing, the  gift  of  the  Danish  Government 
for  Danish  patients.     There  were  seven 


for  those  who  are  in  better  circumstances. 
Finsen  was  a  poor  man,  and  gave  the 
results  of  his  experiments  freely  to  the 
world.  He  lived  on  the  $1,200  salary 
which  was  paid  by  the  Government.  One 
cause  of  much  regret  to  him  was  the 
$4,000  debt  still  due  on  the  Institute, 
which  he  was  unable  to  lift.  Mr.  Riis 
says: 

"I  learned  from  his  own  lips  the  story  of 
his  great  temptation — how,  when  he  had 
finally  made  his  discovery,  he  lay  awake  one 
whole  night  debating  with  himself  whether  to 
turn  it  to  account  in  private  practice  (Finsen 
is  a  poor  man)  or  to  give  it  and  his  life  to  the 
world.  He  chose  poverty,  and  the  world  is 
richer  for  his  sacrifice." 

The  Institute  is  visited  by  many  for- 
eigners. In  1898  the  Empress  of  Russia 
visited  it,  and  thero^Bld^ypastoOi^Ul^- 
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sians  over  to  Copenhagen  to  investigate 
the  method  and  make  a  report.  As  a  re- 
sult, a  Finsen  lamp  was  installed  in  St. 
Petersburg.  Queen  Alexandra  of  En- 
gland, who  visited  the  Institute  at  the 
same  time,  on  her  return  to  London  pre- 
sented a  Finsen  lamp  to  the  London  Hos- 
pital. Thus  the  treatment  spread  to  other 
countries.  America  was  rather  slow  in 
adopting  the  treatment,  partly  because  of 
the  scarcity  of  lupus  in  this  country ;  but 
now  there  are  many  lamps  in  use  here 
also.  Many  modifications,  both  in  the 
method  and  in  the  light,  have  been  pro- 
posed, in  the  attempt  to  render  the  treat- 
ment more  effective,  cheaper,  and  easier 
to  apply ;  but  the  Finsen  light  is  still  re- 
garded as  the  most  effective. 

Professor  Finsen  used  these  rays  for 
the  cure  of  many  other  diseases — such 
as  the  small  surface  form  of  cancer,  bald- 
ness due  to  bacteria,  acne,  erysipelas,  and 
many  minor  eruptions.  Together  with 
the  X-rays,  the  Finsen  light  has  been 
used  with  quite  good  success  in  treating 
deeper-seated  cancers. 

The  world  pays  tribute  to  Professor 
Finsen,  both  for  removing  many  of  the 
terrors  of  smallpox  and  also  for  an  ap- 
parent cure  for  lupus.  Up  to  1895,  when 
Finsen  first  applied  his  method,  there  was 
no  known  method  of  curing  or  even 
checking  the   ravages  of  lupus.      Since 


then,  the  Institute  at  Copenhagen  alone 
has  treated  thousands  of  cases.  Out  of 
the  first  six  hundred  cases,  there  was 
practically  no  failure  due  to  a  fault  in  the 
treatment,  though  a  few  cases  were  so 
far  advanced  and  had  run  so  long  that 
a  cure  was  impossible.  Cases  of  forty 
years'  standing  were  cured  in  a  few 
months  or  years,  while  cases  tal<en  early 
were  cured  in  a  few  treatments.  The 
sores  heal  up,  and  in  the  lighter  cases 
hardly  leave  a  scar.  There  has  not  yet 
been  sufficient  time  to  say  positively  that 
the  cure  is  absolute,  although  it  appears 
to  be.  Many  of  the  modified  lamps  are 
not  strong  enough  to  cure  entirely  in  the 
worst  cases,  and  so  are  causing  reports 
of  failure;  but  the  Finsen  light  appears 
to  do  all  that  its  originator  claimed  for 
it.  The  Finsen  light  and  the  X-ray  are 
held  in  about  equal  regard  at  present, 
the  X-ray  being  more  penetrating,  but 
not  so  healing,  nor  so  harmless,  as  the 
Finsen  light. 

It  is  a  pleasure  to  know  that  only  last 
December  the  Norwegian  Parliament 
awarded  to  Professor  Finsen  the  Nobel 
Medical  Prize,  thus  recognizing  the  im- 
portance of  his  discovery  during  his  life- 
time. His  death  at  the  early  age  of  43 
is  a  great  loss  to  his  profession,  and 
his  life  may  well  serve  as  an  example 
and  inspiration  for  others. 


Luck  and  Labor 

THROUGH  luck  and  labor  L  commences, 
*     They  differ  much  in  consequences. 
Luck  sleeps  and  dreams  of  fame  and  treasure, 
While  labor  gains  both  health  and  pleasure. 
Luck  in  sloth  is  ever  whining; 
Labor  toils  without  repining. 
Luck  relies  on  fortune's  favor; 
Honest  labor  prospers  ever. 
Luck  slides  down  with  all  its  chances; 
Labor  upward  still  advances. 
Luck  seeks  an  empty  hand  to  fill 
By  wishes — but  is  empty  still, 
While  well-directed  labor  gains 
A  rich  reward  for  cares  and  pains.  Digitized  by 
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Strange  Ne^w^  Land  in  Alaska 

American  Territory  Acquired  by  Recent  Boundary  Decision  and  Tapped 
by  the  Alaskan  Cable,  is  the  Wonder  of  Tourists 


By   PAUL  ARR 


E 


XTENSION  of 
the  recently 
c  o  m  p  1  eted 
Alaskan  tele- 
graph cable  into  the 
Porcupine  District 
west  of  Lynn  Canal, 
has  brought  to  light  a 
strange  new  land  of 
Uncle  Sam's  posses- 
sion. In  that  far 
northern  latitude,  a 
climate  has  been 
found  nearly  as  mild 
as  Chicago's.  In  the 
spring  and  summer 
the  ground  is  covered 
with  heavy  foliage,  including  flowers 
of  rich  hue,  vines,  and  grasses. 
Explorers  and  early  settlers  have  grown 
gardens  of  many  kinds  of  vege- 
tables, all  of  which  were  remark- 
able for  their  rare  flavor.  Fruit  trees 
planted  there  have  made  good  prog- 
ress ;  and  it  is  believed  the  land  may  be 
made  to  produce  apples,  peaches,  berries, 
and  other  fruits  indigenous  to  the  United 


Alaskan  Indian 
Grave. 


States.  The  mildness  of  the  climate  is 
attributable  to  its  proximity  to  the  ocean 
and  to  the  warm  Japan  return  current 
which  sweeps  the  Alaskan  coast. 

The  part  of  this  country  most 
noted  for  its  peculiarities,  comes  into 
America's  undisputed  possession  through 
the  recent  boundary  decision.  All  of 
Glacier  Creek  becomes  part  of  Alaska,  as 
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MINER'S  HUT  IN  ALASKA. 
Photoc^raph  taken  at  13  p.  m.    All  asleep  inside. 


does  the  rich  tributary  territory.  Adven- 
turous Americans  have  already  gone  on 
many  exploring  expeditions  into  the  new 
country,  and  each  party  has  something 
new  to  relate  regarding  the  land's  pecu- 
liarities. There  has  been  considerable 
gold  prospecting  here ;  but  as  yet  no  re- 
markable finds  have  been  made,  and  the 


Alaskan  Indian  Camp. 

country     seems     destined    to    notoriety 
through  other  claims  to  attractiveness. 

The  region  is  inhabited  by  a  strange 
people  of  whom  the  Canadians  knew 
little  and  the  Americans  knew  less  until 
the  land  passed  finally  under  Uncle  Sam's 
control.  These  inhabitants,  while  now 
in  a  low  stage  of  intelligence,  show  evi- 
dences of  a  fornier  relatively  high  civ- 
ilization. They  are  among  the  few  ex- 
tant tribes  of  builders  of  totem  poles,  and 
the  skill  they  display  in  this  work  is  phe- 
nomenal.      The     poles     are     generally 


carved  from  a  solid  log  of  wood  of  enor- 
mous length,  and  contain  the  bodies  of 
animals  or  birds  emblematic  of  the  par- 
ticular tribe.  The  animals  carved  on  the 
poles  are  held  as  objects  of  veneration 
by  the  Indians.  It  was  of  the  totem  pole 
builders  among  the  North  American  In- 
dians, that  Longfellow  wrote: 

"And  they  painted  on  the  grave-posts 
"Of  the  graves  yet  un forgotten, 
"Each   his   own   ancestral   totem, 
"Each   the  symbol  of  his  household; 
"Figures  of  the  bear  and  reindeer, 
"Of  the  turtle,  crane,  and  beaver." 
Study  of  these  newly  found  totem  poles 
leads  to  the  conclusion  that  the  explana- 
tion of  the  crests  and  emblems  of  the  now 
disrupted  tribes  and  clans  of  our  own 
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country  and  of  Europe  generally,  is  to  be 
found  in  the  proof  that  the  creature  or 
thing  on  the  crest  was  originally  the 
totem  of  the  clan  or  tribe.  Richard  Glea- 
son  Greene,  regarding  this,  says : 

"On  this  supposition  the  widespread  Chat- 
tan  or  Cattan,  which  is  respresented  in  the 
Scotch  Highlands  and  which  can  be  traced 
in  France,  Germany,  and  Egypt,  would  be- 
come recognized  as  the  "cat  tribe,"  the  cat 
having  once  been  its  totem,  as  it  is  still  its 
crest  or  emblem.  It  has  also  been  thrown 
out  that  many  of  the  mythical  traditions  of 
ancient  Greece  admit  of  a  reasonable  meaning. 


Cachk  for  Supplies. 

A  Typical  Alaskan  Scene.  These  primitive  storehonses 
keep  provisions  secure  from  dogs  and  wild  animals,  and 
are  held  inviolable  by  pioneers. 


if  we  suppose  there  were  anciently  in  Greece 
tribes  with  totems — bull,  boar,  and  lion  tribes; 
snake,  ant,  and  dragon  tribes.  So  far  as  the 
inquiry  has  gone,  the  results  are  in  favor  of 
the  conclusions  to  which  they  point  as  to  the 
early  conditions  of  the  human  tribes  all  over 
the  world.  A  single  instance  may  be  given 
of  success  in  tracing  back  a  totem  to  old  times 
and  in  widely  separated  countries.  There  are 
numerous  existing  snake  tribes,  both  in 
America  and  in  the  South  Sea  islands,  and 
there  is  something  like  proof  that  the  snake 
was  the  totem  of  very  many  and  powerful 
ancient  races ;  its  worship  can  be  traced  among 
Semitic  races;  there  are  traces  of  it  in  the 
traditions  of  the  Pelasgi;  there  are  proofs 
of  it  among  the  Celts;  and  the  most  magnifi- 
cent ecclesiastical  architecture  in  the  world 
is  that  of  Nagas — the  serpent-worshipers  of 
Cambodia — still  existing  and  only  recently 
brought  to  light." 


Alaskan  Prospector's  Camp. 
A  Bunch  of  Game  Birds  (Ptarmigan)  on  the  Sled. 

In  Uncle  Sam's  new  Alaskan  territory 
these  crests  or  emblems  can  be  found  on 
the  tombstones  of  all  the  burying 
grounds,  and  on  tall  totem  poles,  some 
standing  near  the  Indian  abodes  and 
some  far  out  in  the  deserted  woods.  But 
while  these  tribes  are  now  builders  of  the 
strange  emblems  that  characterized  the 
ruder  early  races  of  human  beings,  there 
are  other  conditions  that  show  evidence 
of  a  considerably  higher  degree  of  civ- 
ilization they  once  enjoyed.  In  the  pos- 
session of  some  of  the  inhabitants,  and 
in  hillsides  with  buried  ruins,  were  found 
samples  of  earthenware  and  carvings 
that  show  the  result  of  high  skill.  And 
there  are  indications  of  fine  stone  dwell- 
ings in  which  the  inhabitants  once  re- 
sided.   Inscriptions  that  none  of  the  pres- 
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ent  tribesmen  can 
read  have  been 
dug  up  by  pros- 
pectors for  gold. 
The  Indians  as 
they  now  appear 
show  evident 
signs  of  degen- 
eracy. They  seem 
to  be  something 
of  a  cross  between 
a  North  Ameri- 
can Indian  and  an 
Esquimau.  In 
their  strange 
country,  protect- 
ed from  the  war- 
like  Southern 
tribes  by  the  in- 
tensely cold  re- 
gions intervening, 
they  have  enjoyed 
their  climate  and 
picturesque  sur- 
roundings uninterrupted  until  now. 
Soon  they  must  abandon  their  pos- 
sessions to  the  American,  even  as  did  the 
American  Indian  to  the  earlier  invaders. 
The  land  abounds  in  rare  timbers, 
splendid  game,  and  swift-flowing  streams 
that  swarm  with  the  finest  of  fish.  The 
United  States  Geological  Survey,  in  a 
recent  report  on  this  district,  describes 
it  as  a  high  plateau  dissected  by  numer- 
ous deep  and  narrow  valleys  giving  it  a 
general  aspect  rugged  and  mountainous. 
The  average  elevation  of  the  summits 
is  about  5,000  feet  above  sea-level,  the 
mountain  slopes  being  rounded  and 
glaciated,  with  no  abrupt  benches  or  ter- 
races. The  valley  of  the  Klehini  is  a 
flat-bottomed  gravel  flat  averaging  one- 
fourth  of  a  mile  in  width.     The  creeks, 


An  Alaskan  Explorer. 


Tunnel  on  McKinlby  Crebr. 

such  as  the  Porcupine,  are  characteristic 
mountain  streams,  cutting  deep  canyons 
into  the  hillsides ;  and  many  of  them  are 
glaciers. 

Until  recent  arrivals  from  the  United 
States  built  saw-mills  in  the  new  countr\' , 
lumber  was  cut  by  means  of  wh  ipsa  wing. 


After  a  Clean-Up  on  McKinlby.  Creek. 


Weighing  Nuccbts, 

The  water  power  of  the  district  may  af- 
ford opportunities  for  commercial  enter- 
prises when  the  country  is  further  ad- 
vanced. Just  now  all  of  the  far  northern 
regions  are  attracting  considerable  at- 
tention because  of  the  new  boundary  de- 
cision and  the  mining  enterprises.  None 
of  them  will  be  found  more  interesting  to 
tourists  and  adventurers  than  the  Porcu- 
pine District.  Visitors  to  this  land,  how- 
ever, must  not  expect  the  luxury  of  rid- 
ing on  Pullman  trains  or  even  on  river 
steamers.  Travel  is  generally  by  foot  and 
dog-sled ;  but  these  conditions  may  soon 
change,  and  the  prospects  are  fair  that 
this  strange  land  which  Canada  tried  so 
hard  to  keep  from  us  will  some  day  be- 
come the  garden  spot  of  AlaslwiC 


A  Great  Electric  Generator 

The  Gigantic  Light  and  Power  Plant  Installed  in  the  Palace  of  Machinery 
on  the  World's  Fair  Grounds,  St.  Louis 


By  HENRY  HALE 


IF  the  people  who  attended  the  Pan- 
American  Exposition  at  Buffalo,  and 
its  gigantic  successor,  the  World's 
Fair  at  St.  Louis,  were  asked  what 
spectacle  impressed  them  most,  the  an- 
swer would  probably  be  the  electrical  il- 
lumination. While  the  vast  number  of 
lights  at  Buffalo  formed  a  scene  which 
will  never  be  forgotten,  the  most  fascin- 
ating feature  of  it  all  was  the  striking 
manner  in  which  the  lights  increased  in 
intensity  from  a  faint  glow  to  a  dazzling 
brilliancy.  At  the  St.  Louis  Exposition 
these  effects  were  varied  with  red  and 
green,  which  enhanced  the  beauty  of  the 
spectacle. 

Few  of  the  spectators,  however,  real- 
ized that  the  current  for  this  illumina- 
tion was  generated  practically  by  one  in- 
dividual unit  actuated  by  a  single  engine. 
Experts  who  visited  the  Palace  of  Ma- 
chinery, however,  had  opportunity  to  study 
this  installation,  which  was  justly  con- 
sidered one  of  the  most  elaborate  on  the 
grounds.  In  spite  of  the  huge  propor- 
tions of  the  engine  and  generator  and 
their  auxiliary  parts,  it  seems  almost  in- 
credible that  they  formed  the  source  of 
such  power.  As  electrical  engineering 
has  advanced,  the  tendency  has  been  to 
construct  generating  units  of  increased 
size,  until  here  and  there  throughout  the 
United  States  as  well  as  Europe,  can  be 
found  power  stations  containing  some 
very  large  types  of  such  mechanism.  The 
one  referred  to,  however,  furnished  no 
less  than  5,000  horse-power;  but  this 
service  was  required,  since  it  supplied 
the  necessary  current  for  circuits  contain- 
ing 125,000  lamps  of  eight  candle-power 
each.  A  detailed  description  of  this  iso- 
lated power  station,  as  it  might  be  termed, 
is  of  interest,  since  in  some  features  it 


has  no  parallel  in  steam  and  electrical 
engineering. 

The  engine,  which  is  of  the  Allis- 
Chalmers  design,  is  connected  to  a  Bul- 
lock generator.  It  is  understood  to  be 
the  largest  single  reciprocating  engine 
which  has  yet  been  built,  and  represents 
both  the  vertical  and  horizontal  com- 
pound-condensing system.  An  idea  of  its 
dimensions  can  be  realized  when  it  is 
stated  that  the  diameter  of  the  high- 
pressure  cylinder  alone  is  no  less  than 
44  inches,  while  that  of  the  vertical  low- 
pressure  cylinder  is  94  inches,  each  hav- 
ing a  60-inch  stroke.  The  piston-rod 
serving  the  high-pressure  cylinder  is  nine 
inches  in  diameter,  while  that  of  the-  low- 
pressure  cylinder  is  ten  inches.  The 
crank-pin  itself  is  actually  larger  in  di- 
ameter than  in  length,  being  eighteen 
inches  long  by  twenty  inches  in  diameter. 
For  the  shaft,  a  hollow  forging  37  inches 
in  diameter  was  made,  while  the  main 
bearing  was  34  by  60  inches. 

A  further  idea  of  the  size  of  the  en- 
gine can  be  obtained  by  comparing  it 
with  the  gigantic  plant  installed  in  the 
Manhattan  Power  Station,  New  York 
City,  where  electric  power  for  operating 
the  train  service  on  Manhattan  Island 
is  produced.  The  St.  Louis  engine  is 
actually  larger  than  any  of  those  in  the 
Manhattan  power  house,  its  low-pres- 
sure cylinder  being  no  less  than  6  inches 
greater  in  size.  While  it  is  not  called 
upon  to  produce  over  6,000  horse-power 
at  the  Exposition,  it  is  calculated  that, 
if  worked  to  its  full  capacity,  it  would 
represent   fully   8,000  horse-power. 

As  erected  in  the  Palace  of  Machinery, 
the  engine  extends  to  a  distance  of  40 
feet  above  its  foundation.  The  enormous 
fly  wheel  it  operates^wd^hs  ^^{3^^ 
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THE  LIGHT  OF  THE  FAIR. 
Gigantic  S.OOQ-H.  P.  Allis-Chalmers  Engine  Direct-Connected  to  Bullock  Electric  Generator.  InsUUed  in  Palace  of 
Machinery  at  the  St.  Louis  World's  Fair.     It  supplies  the  light  used  for  illumination  and  decoration  of  the  Fair  build- 
ings  and  grounds:  also  a  portion  of  the  power  for  running  the  cars  of  the  St.  Louis  Transit  Company. 
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The  wheel  itself  is  25  feet  in  diameter, 
and  is  composed  of  ten  segments.  As 
the  photograph  shows,  the  generator  is 
direct-connected,  being  located  parallel  to 


speed  of  75  revolutions  per  minute, 
which  is  the  usual  rate  when  in  service, 
the  generator  has  a  capacity  of  3,500 
kilowatts.    During  the  period  of  the  Ex- 


ANOTHER  VIEW  OF  THE  GREAT  ELECTRIC  LIGHT  AND  POWER  PLANT  IN  THE  PALACE  OF 
MACHINERY  AT  THE  ST.  LOUIS  EXPOSITION. 


and  in  close  contact  with  the  fly  wheel. 
To  this  method  is  probably  due  in  part 
the  remarkable  efficiency  of  the  plant. 
Tests  which  have  been  made  show  that 
when  working  under  a  quarter-load  the 
percentage  is  between  90  and  91 ;  under 
a  half-load,  94.6 ;  while  under  a  full  load 
the  maximum  percentage  is  96.7.     At  a 


position  it  has  furnished  a  three-phase 
current  of  6,000  volts  to  the  circuits, 
reaching  the  various  buildings  and  other 
features  to  be  illuminated. 

The  unit  has  been  in  practically  con- 
tinuous service  at  the  Exposition  for  ten 
hours  out  of  the  twenty-four,  as,  in  ad- 
dition to  furnishingpfj^y^lj5;iji9^(i^gj^ 
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rent  referred  to,  it  also  supplies  a  portion 
of  the  power  for  the  St.  Louis  street-car 
system,  representing  a  load  of  about  2,000 
horse-power. 

The  gradual  increase  in  the  intensity 
of  the  light  is  effected  in  the  following 
manner : — Connected  with  the  generating 
unit  is  a  rheostat  for  absorbing  current 
created  by  the  exciter  designed  for  the 
generator.  To  the  rheostat  is  attached 
an  arm  provided  with  copper  segments. 
The  arm  is  operated  by  a  small  individual 
motor,  and,  by  means  of  the  segments, 
cuts  out  by  degrees  the  resistance  of  the 
rheostat,  the  elimination  of  the  resistance 


being  so  gradual  that  the  time  which 
elapses  from  the  first  turning  on  of  the 
current  until  the  illumination  is  complete, 
usually  represents  several  minutes. 

This  plant  has  attracted  much  attention 
not  only  by  reason  of  its  high  percentage 
of  efficiency,  but  also  because  of  its  ability 
to  perform  such  heavy  service  without 
the  necessity  of  shutting  down  for  re- 
pairs. But  two  men  are  needed  to  look 
after  the  entire  mechanism.  Considering 
its  power,  the  plant  occupies  a  compara- 
tively limited  space,  and  demonstrates  the 
advantage  of  installing  such  units  with 
as  great  an  elevation  as  possible. 
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Sculpture  by  Photography 

Mechanical  Process  of  Producing  Plastic  Reliefs  by  Aid  of 
the  Photographic  Lens 


By  DR.  ALFRED  GRADENWITZ 


AN  interesting  process  for  produc- 
ing photographically  the  plastic 
shape  of  objects  has  been  invent- 
ed  by   Signor   Carlo    Baese,   of 
Florence,  Italy. 

Though  many  attempts  have  already 
been  made  in  the  way  of  producing 
statues  with  the  aid  of  photography,  all 
the  processes  so  far  designed  necessitated 
a  high  amount  of  skill  on  the  part  of  the 
operator,  leaving  to  the  photographic 
process  itself  only  a  secondary  part. 

In  the  Baese  process,  the  swelling 
properties  of  chromium  gelatine  are  made 


use  of.  This  substance  is  known  to  lose 
more  or  less  its  power  of  swelling,  ac- 
cording to  the  intensity  of  illumination 
to  which  it  is  exposed,  so  that  the  differ- 
ent shades  of  a  photographic  negative 
will  be  reproduced  in  relief  upon  a  layer 
of  the  gelatine  if  this  be  printed  beneath 
the  negative. 

The  only  drawback  is  the  fact  that  the 
transparency  of  a  negative  is  by  no  means 
proportional  to  the  relief  of  the  model, 
but  depends  on  a  multitude  of  other 
factors  as  well.  Aside  from  the  colors 
of  the  model,  which  play  an  important 
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part,  there  is,  for 
example,  the  actual 
distribution  of  the 
light,  which  is  not 
without  its  influ- 
ence. This  diffi- 
culty, however,  has 
been  eliminated  in 
a  most  ingenious 
way. 

The  model  is  il- 
luminated  by 
means  of  a  projec- 
tion lamp,  the  light 
rays  striking  it  at 
right  angles  to  the 
direction  in  which 
the  photograph  is 
to  be  taken.  By 
means  of  a  light  fil- 
ter, the  light  from 
the  projection  lamp 
is  graded  so  that 
the  illumination  de- 
creases in  intensity 
gradually  from  left 
to  right,  the  model 
being  illuminated 
so  as  to  have  the 

foremost  part  struck  by  the  brightest  and 
the  back  parts  by  the  darkest  portions. 
This  gradation  of  light  is,  however,  so 
modified  by  the  different  inclination  of  the 
surfaces  on  which  it  is  distributed,  as  to 
be  hardly  recognizable  with  the  photo- 
graphic camera.  A  view  obtained  with  a 
similar  illumination,  therefore,  will  by  no 
means  reproduce  the  most  salient  portions 
as  the  most  opaque;  neither  would  this 
result  be  obtained  if  the  model  were  uni- 
formly illuminated  with  white  light.  The 
coloring  of  the  model,  as  a  matter  of 
course,  would  also  have  its  influence  in 
aflFecting  the  image  produced  upon  the 
plate,  which  will  thus  receive  values  quite 
independent  of  the  height  of  the  points  in 
question. 


BAS-RELIEF  SCULPTURED  BY  AID  OF 
PHOTOGRAPHY. 


If,  after  expos- 
ure of  the  first 
plate,  the  gradation 
filter  in  the  projec- 
tion lamp  is  invert- 
ed, so  as  to  have 
the  most  transpar- 
ent portions  replac- 
ed by  the  darkest, 
and  vice  versa,  the 
luminous  intensity 
on  the  model  will 
augment  from  the 
front  toward  the 
back.  After  a  sec- 
ond exposure  i  s 
made  with  this  new 
illumination,  no 
further  views  will 
be  necessary. 

The  transposi- 
tion of  the  plate 
and  the  light  filters 
i  s  effected  auto- 
matically by  shift- 
ing a  slide,  both 
exposures  thus  be- 
ing readily  made 
within  one  second. 
After  the  plates  are  developed  and 
superposed,  the  gradation  is  seen  to  be 
compensated  for  almost  entirely,  while 
the  coloring  of  the  model  is  visible,  in 
the  same  way,  on  both  views.  Now,  if 
one  of  the  views  is  printed  as  a  diaposi- 
tive,  inverting  the  color  effects,  and 
superposed  on  the  other  negative,  a  com- 
posite figure  will  be  produced  which  ac- 
curately corresponds  to  the  conditions 
above  outlined.  In  fact,  any  projecting 
parts  in  the  model  will  be  most  strongly 
covered,  while  the  back  parts  are  rep- 
resented by  the  most  transparent  por- 
tions, regardless  of  the  color  of  the 
original. 

The  height  of  relief  may  be  adjusted 
by  means  of  a  relief  copj'ing  machine. 
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C  Work  is  the  one  cure  for  worry. 

C  Life's  great  opportunities  are  never  labeled. 


C  A  soft  snap  has  a  hard  catch  in  it  some- 
where. 


C  Few  married  women  read  fairy  tales — ^but 
they  hear  a  lot  of  them. 

C  Natural    genius   consists   of   2%    of   talent 
and  98%  of  application. 

C  Men  who  are  always  on  the  make  never 
make  much  of  anything. 

C  The  best  way  to  keep  people  from  getting 
onto  your  curves  is  to  be  perfectly  straight. 

C  Some  automobiles  are  called  runabouts,  and 
others  should  be  known  as  stopabouts. 


C  It  is  easier  to  name  a  brand  of  cigars  after 
a  great  man  than  it  is  to  induce  him  to  smoke 
them. 

C  The  man  who  has  the  stamp  of  genius  on 
his  brow  usually  has  the  gloss  of  it  on  his 
garments. 
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C  When  His  Satanic  Majesty  bids  you  adieu, 
keep  an  eye  on  him  till  he  turns  the  comer. 


C  The  man  who  makes  a  success  at  being 
sad  is  not  likely  to  have  a  chance  at  another 
job. 


LigKting  tHe  HigKways 
of  tHe  Sea 

DEAR-ADMIRAL  HANFORD'S  ar- 
■^  tide  on  the  Lighthouse  Establish- 
ment, which  opens  this  number  of  The 
Technical  World,  besides  revealing  in- 
teresting facts  concerning  the  lighthouse 
keeper's  life,  shows  us  what  wonderful 
improvements  in  navigation  have  been 
made  of  late  years  through  the  efficient 
system  of  aids  to  commerce  maintained 
at  the  expense  of  the  Government.  It  is 
gratifying  to  know  that  Uncle  Sam  is 
one  of  the  foremost  in  this  most  helpful 
line  of  work.  What  a  difference  between 
the  present  conditions  on  the  water  and 
those  that  formerly  prevailed.  Once  the 
sea  was  like  a  dense  forest  through  which 
the  explorer  had  to  grope  his  way  in 
darkness.  Now  the  traversed  roads  of 
the  ocean  are  like  a  city's  streets  in  com- 
parison. Lights  beaming  from  every  im- 
portant point  of  land  explain  to  the  mar- 
iner his  exact  location,  no  matter  how 
dark  the  night  or  how  far  he  be  from 
his  native  shore.  There  is  little  chance 
of  his  straying  far  out  of  the  way  before 
he  encounters  one  of  these  lights,  the 
flashing  of  which  he  is  sure  to  under- 
stand. They  are  guide  hands  of  the  deep 
that  point  the  way  aright  under  all  con- 
ditions. " 
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Indt&strial    Training  of 
Indians 

'T'RAINING  the  Indian  in  the  industrial 
*  arts  so  that  he  may  occupy  a  position 
with  the  white  man  and  woman  in  the 
shops  and  factories,  is  a  commendable 
undertaking  by  the  United  States.  Sev- 
eral institutions  for  this  purpose  have 
been  established,  the  most  noted  of  which 
is  at  Carlisle,  Pa.,  where  the  Indian  boys 
and  girls  who  have  completed  the  courses 
of  training  prescribed  have  shown  high 
ability  and  have  been  able  to  compete 
with  skilled  white  labor. 

Many  "Americans"  condemn  the  policy 
of  the  Government  in  taking  so  much 
pains  with  the  aboriginese — supporting 
them  in  the  reservations  and  educating 
their  children  in  well-equipped  schools — 
for  which  the  Indian  gives  little  or  noth- 
ing in  return.  Of  course  it  would  be 
better  if  the  Indian  in  general  manifested 
more  progressiveness,  and  if  our  task  of 
civilizing  him  were  less  laborious.  But 
the  policy  we  are  pursuing  is  the  only 
one  that  will  prevent  the  Indian  from 
becoming  extinct.  He  has  well  paid  for 
all  the  expense  we  have  assumed  in  his 
behalf,  for  all  our  country  once  belonged 
to  him.  The  Indian  was  truly  a  child  of 
the  forest.  He  never  knew  what  work- 
ing for  a  stipend  was  until  the  white 
man  with  his  lordly  and  servile  ways 
invaded  his  domain.  lie  never  saw  in- 
side a  factory;  and  such  a  thing  as  a 
person  having  to  toil  all  the  day  to  earn 
a  livelihood,  was  to  him  the  life  of  a 
slave.  He  was  used  to  roaming  the 
woods  and  living  off  his  prey,  even  as 
did  the  free  birds  of  the  air  and  the  wild 
animals  of  the  plains  and  forests.  He 
or  his  ancestors  knew  not  the  meaning 
of  toil,  of  servile  labor ;  and  to  teach  it  to 
him  now  is  like  trying  to  work  a  lion  to 
harness  or  make  a  barn  fowl  of  an  eagle. 

It  will  probably  be  generations  before 
the  Indian's  spirit  is  subdued;  before  he 
will  be  content  to  abandon  the  charming 
excitements  of  the  chase  for  the  hum- 
drum routine  of  the  shop  and  the  office. 
To  force  him  to  such  work  now,  is  sui- 
cidal. He  cannot  endure  the  confinement 
or  restraint.  He  pines  away  and  dies, 
even  as  many  wild  beasts  find  certain 
death  in  imprisonment.     So  the  Indian, 


despite  his  apparent  laziness,  must  be 
nursed  and  cared  for  tenderly  if  we  wish 
to  retain  him  amongst  us. 

Despite  his  odd  characteristics — most 
of  which  are  faults  in  our  eyes — we  can- 
not help  respecting  the  Indian.  He  ab- 
solutely refuses  to  be  a  slave,  choosing 
death  in  preference  every  time.  He  will 
hold  no  servile  position.  He  is  proud 
of  spirit,  high-minded  in  most  respects, 
brave  in  battle,  and  adventurous  of  dis- 
position. It  might  even  be  claimed  that 
the  commingling  of  his  blood,  through 
miscegenation,  with  that  of  the  white 
race  would  be  beneficial  to  the  inhabitants 
of  the  United  States,  and  we  should 
thereby  be  further  removed  from  the 
ultimate  degeneracy  that  has  destroyed 
the  Persian,  the  T^Tacedonian,  the  Greek, 
and  the  Roman ;  that  is  now  weakening 
the  Spaniard  and  the  Frenchman ;  and 
that  has  laid  its  hand  upon  the  English- 
man. The  farther  away  from  primitive 
virility  a  race  may  venture,  the  nearer 
it  is  to  its  doom.  Therefore  America  is 
helping  the  present  and  aboriginal  Amer- 
icans by  training  and  caring  for  the  In- 
dians, that  their  free-born  lives  may  not 
be  snuffed  out  by  the  very  presence  of 
a  blighting  civilization. 

WarsKips  to  Maintain 
Peace 

DATTLESHIPS,  Battleships,  Battle- 
^  ships  —  all  the  nations  are  building 
them,  it  seems,  just  as  fast  as  they  can. 
Of  late  years  there  has  been  an  especial 
display  of  activity  among  all  the  great 
powers.  '*Why  is  it  ?"  the  ignorant  pop- 
ulace asks.  "To  maintain  peace,'*  the 
heads  of  the  powers  reply.  The  United 
States  is  exerting  herself  to  the  utmost 
in  building  battleships,  and  so  is  France, 
and  so  is  Germany;  but  in  spite  of  their 
efforts,  and  no  matter  how  many  they 
build  every  year,  a  count  of  results  shows 
England  still  to  be  in  the  lead.  If  the 
United  States  builds  five  battleships  a 
year,  England  builds  eight.  If  the  United 
States  were  to  build  fifty,  England  would 
build  seventy.  Germany  and  France  suf- 
fer the  same  handicap.     England  is  de- 
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termined  that  no  other  nation  on  earth 
shall  possess  more  battleships  than  she. 
She  understands  both  the  weakness  and 
the  strength  of  her  isolation,  and  realizes 
that  her  very  life-blood  depends  upon 
maintaining  intact  against  any  probable 
or  possible  coalition  her  imperial  "first 
line  of  defense." 

Apropos  of  the  alleged  peaceful  mo- 
tives that  underlie  all  this  increase  in 
armaments  in  which  the  nations  are  vy- 
ing with  one  another,  Bishop  Foss  tells 
the  story  of  an  Irish  priest  who  did  not 
credit  the  peace-maintaining  story,  and 
who  wanted  less  money  spent  for  battle- 
ships and  more  for  brains — that  is,  less 
for  army  and  navy  appropriations  and 
more  for  schools.  A  bill  to  appropriate 
$36,000,000  for  battleships,  and  $12,000,- 
000  for  schools,  was  under  discussion. 

"Friends,"  said  the  priest,  "consider 
this  proposal.  Its  absurdity  is  evident. 
For  education,  twelve  million  dollars; 
for  warfare,  thirty-six  million  dollars. 
That  is  to  say — twelve  million  dollars 
for  putting  brains  in,  and  thirty-six  mil- 
lion dollars  for  blowing  them  out." 


Ho^^  to  Get  a  Patent 

"LJOW  to  get  a  patent!"  That  is  in- 
*  *  formation  everybody  ought  to 
have.  Every  person  during  his  lifetime 
is  liable  to  think  of  something  worth 
patenting.  Alaybe  there  is  "big  money" 
in  it,  even  if  it  be  a  little  thing,  for  little 
things  have  often  been  the  basis  of  great 
fortunes.  Perhaps  an  idea  is  worth 
working  out  and  patenting,  but,  because 
the  person  who  conceived  it  did  not  know 
how  to  get  a  patent,  he  did  not  take  the 
trouble  to  go  any  further,  and  the  idea 
was  lost  forever.  Thousands  of  ideas 
that  would  have  been  of  inestimable  value 
to  humanity  in  general,  have  died  with 
the  brains  that  conceived  them. 

"Getting  patents"  has  made  America 
great.  Americans  are  the  most  notorious 
inventors  on  earth ;  and  if  it  had  not  been 
for  the  innate  hankering  that  possesses 
every  typical  Yankee,  to  learn  a  quicker 
and  better  way  to  do  a  thing,  this  nation 
and  the  world  would  now  be  a  hundred 


years  behind  the  times;  thousands  of 
people  now  living  in  luxury  would  be  in 
poverty ;  and  one  of  the  United  States' 
greatest  institutions — the  Patent  Office — 
would  be  of  secondary  importance.  We 
should  probably  still  be  traveling  along 
the  streets  in  horse-cars.  After  in- 
venting electric  railways  and  introducing 
them  to  England,  Americans  have  had  to 
go  over  there  and  build  electric  lines  and 
subterranean  tubes.  We  might  still  be 
plodding  along  over  the  country  in 
rickety  cars  on  wooden  rails,  pulled  by 
an  eight-miles-an-hour  steam  engine,  if 
America  hadn't  shown  the  world  how  to 
build  a  real  locomotive.  The  Old  World 
might  still  be  content  to  wait  for  ships 
to  bring  letters  across  the  ocean,  if 
America  hadn't  shown  the  world  how  to 
transmit  messages  by  wire  and  builded 
telegraph  lines  and  cables.  Europeans, 
in  fact,  would  scarcely  believe  it  when 
told  people  could  talk  over  the  wire,  until 
the  American  telephone  was  actually  es- 
tablished in  their  midst. 

Electric  lights,  the  phonograph,  moving 
pictures,  electric  signals,  and  a  thousand 
other  electrical  devices  owe  their  origin 
to  Americans.  A  thousand  steam  ma- 
chines and  appliances  of  Yankee  concep- 
tion have  advanced  the  commerce  of  the 
world.  We  cut  down  the  trees  of  the 
wilderness,  cleared  the  land,  and  then 
invented  farming  implements  to  till  the 
soil,  sow  and  cultivate  the  crop,  and  reap 
the  harvest,  all  of  which  have  revealed 
to  Europe  the  correct  methods  of  farm- 
ing. Europe  has  not  yet  learned  to  build 
the  great  American  modern  steel  struct- 
ure that  is  making  American  cities  the 
greatest  and  most  imposing  of  the  earth. 
In  mining,  smelting,  handling,  and  ship- 
ping ores ;  in  packing,  canning,  bottling ; 
in  manufacturing  of  nearly  every  class, 
we  have  showed  the  world  the  quick  and 
economical  way  to  do  things. 


A  Ne^^  Aimerican    In- 
dustry 

"/^UT  GLASS  is  as  superior  to  the 
^^  pressed  and  acid-treated  material  as 
iron  wrought  by  hand  is  superior  to  the 
machine-made  articles  of  the  same 
metal." 
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Thus  Mr.  Willey,  in  his  instructive  ar- 
ticle on  the  cut-glass  industry  in  this 
number,  tersely  explains  the  distinction 
between  glasses.  It  is  rare  that  anything 
so  recent  in  its  origin  attains  the  artistic 
distinction  that  has  been  accorded  to  cut 
glass.  It  is  generally  the  antique  wares, 
woods,  and  stones,  that  hold  the  admira- 
tion of  the  fastidious  to  the  exclusion  of 
all  new  applicants  for  honors.  Several  of 
these  ancient  arts  long  ago  became  ex- 
tinct, and  the  world  mourned  as  if 
nothing  to  take  their  place  could  ever  be 
devised.  It  seemed  for  a  long  time  that 
nothing  new  could  ever  again  attain  rec- 
ognition in  the  artistic  world.  Therefore 
it  is  gratifying  to  note  the  eclat  with 
which  cut  glass  has  entered  the  circle  of 
the  super-excellent.  Cut-glass  might  be 
said  to  have  become  one  of  the  classics. 
In  ceramic  or  decorative  art  the  cut-glass 
bowl  occupies  a  place  alongside  the 
Delft  vase,  the  Dresden  coffee-pot,  the 
Venetian  Millefiori  glass,  the  Wedgwood 
pitcher,  the  Chinese  vase,  the  Majolica 
plate,  the  Japanese  Satsuma  bowl,  the 
Royal  Worcester  plate,  the  Rookwood 
jar,  the  Henry  II.  flagon,  and  other 
products  of  artistic  handicraft. 

Still  more  gratifying  is  it  to  note  the 
prominence  the  United  States  has  at- 
tained in  the  manufacture  of  cut  glass. 
At  first  there  was  a  disposition  to  deny 
us  recognition  as  producers  of  the  genu- 
ine article  in  this  as  in  other  prod- 
ucts, Americans  having  earned  an  unen- 
viable reputation  abroad  as  manufactur- 
ers only  of  imitations ;  but  now  our  cut 
glass  is  going  to  the  homes  of  European 
royalty  in  preference  to  their  own  prod- 
ucts;  and  the  imported  cut  glass  which 
once  met  with  such  a  market  here — ^as 
we,  too,  distrusted  the  genuineness  of 
our  products — has  now  sunk  into  dis- 
favor, the  American  glass  being  every- 
where given  the  preference. 


Rapid  Transit  Problem 

MEW  YORK'S  great  achievement  in 
^^  successfully  building  a  35-mile  sub- 
way extending  from  the  down-town  dis- 
trict to  the  remotest  suburban  districts. 


points  the  way  to  a  solution  of  the  transit 
problem  for  all  large  cities.  But  it  takes 
unity  of  interests,  and  a  wonderful  de- 
termination— to  say  nothing  of  money — 
to  do  what  New  York  has  done.  The 
subway  with  its  equipment  cost  $75,000,- 
000.  It  had  to  pass  under  the  big  sky- 
scrapers and  the  heaviest  buildings  in 
the  city.  Much  of  it  had  to  be  cut 
through  the  solid  rock,  and  treacherous 
and  loose  soil  was  encountered  to  add  to 
the  difficulties  of  the  engineer.  Changes 
had  to  be  made  in  the  city's  sewer  sys- 
tem. There  were  underground  wires  and 
innumerable  other  obstacles.  For  three 
years  and  seven  months  while  the  tunnel 
was  building,  the  public  had  to  put  up 
with  many  inconveniences.  But  they 
waited  patiently,  and  now  New  Yorkers 
can  boast  of  the  finest  subway  in  the 
world.  It  will  carry  100,000  passengers 
every  hour.  Not  only  does  it  provide  for 
genuine  rapid  transit,  but  at  every  point 
guards  the  safety  of  passengers.  New 
York  is  to  be  commended  on  the  fact 
that  the  great  object  was  successfully 
carried  out  without  any  political  scandal, 
trading  of  franchises,  or  injury  to  other 
interests.  The  city,  the  capitalists,  the 
contractors,  the  engineers,  the  workmen, 
and  the  public  seemed  to  work  harmo- 
niously toward  the  one  object  of  making 
the  tunnel  a  success.  And  this  they  did. 
It  IS  doubtful  if  a  better  method  than 
New  York's,  of  avoiding  congestion  of 
traffic,  can  be  devised.  Chicago  alone  has 
a  scheme  that  is  being  rapidly  put  into 
execution,  which  it  believes  is  superior 
to  the  New  York  system.  This  is  to 
carry  the  freight  underground,  and  re- 
serve the  light  and  air  of  the  streets  for 
the  people.  But  before  Chicago's  freight 
tunnel  is  completed,  there  is  talk  of  build- 
ing another  subway  on  top  of  it  for  pas- 
sengers, the  freight  tunnel  being  deep 
enough  underground  to  permit  of  the 
two-story  arrangement.  It  is  Chicago's 
idea  to  do  away  with  the  heavy  trucks 
and  teams  in  the  business  center  of  the 
city,  and  to  have  the  freight  hauled  by 
means  of  electric  cars  in  the  tunnels. 
Chicago's  method  solves  the  freight 
traffic  problem ;  but  that  of  passenger 
traffic  remains  a  puzzle. 
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Great  Technical  Schools 

Sibley  College  of  Mechanical  Engineering 

Cornell  University,  Ithaca,  N.  Y. 


SIBLEY  COLLEGE  of  Mechanical 
Engineering  and  the  Mechanic 
Arts  was  founded  in  1870,  and  re- 
ceived its  name  from  the  late 
Hiram  Sibley  of  Rochester,  who  gave  a 
large  amount  of  money  toward  its  en- 
dowment and  equipment.  Mr.  Hiram 
W.  Sibley  has  since  given  very  liberally 
toward  later  additions  and  improve- 
ments. The  College  is  organized,  as  its 
name  suggests,  as  a  technical  and  profes- 
sional college;  and  its  aim  is  to  prepare 
young  men  who  expect  to  follow  me- 
chanical engineering  as  a  profession.  It 
is  recognized,  however,  that  the  modern 
engineer's  success  is  measured  in  a  great 
degree  by  his  general  culture  as  well  as 
by  his  professional  ability;  and  students 
in  Sibley  College  are  urged  to  acquire 
as  broad  and  liberal  a  training  as  possible 
before  taking  up  the  strictly  technical 
work,  and  to  obtain  as  much  culture  as 
possible  from  the  Academic  Department 
during,  their  four  college  years. 

The  general  entrance  requirements  to 
Sibley  College  include  History,  English, 
Plane  and  Solid  Geometry,  Advanced  Al- 
gebra, Plane  and  Spherical  Trigonome- 
try, French,  and  German.  These  re- 
quirements insure  a  liberal  foundation  on 
which  to  build  a  technical  education. 

The  student  of  Sibley  College  is  taught 
chemistry,  pure  mathematics,  and  physics 
in  the  corresponding  departments  of  the 
general  University.  He  is  thus  brought 
into  close  contact  with  the  University 
teachers  outside  of  his  own  college,  and 
receives  the  benefit  of  the  best  instruc- 
tion of  these  well-organized  departments. 
He  here  receives  the  necessary  mental 
training  which  fits  him  for  the  work  in 
engineering  mathematics  which  he  re- 
ceives in  the  College  of  Civil  and  Me- 
chanical Engineering.  Special  attention 
is  paid  to  the  wants  of  engineering  stu- 
dents in  these  various  allied  departments. 


so  that  his  energies  are  guided  wisely  in 
the  direction  of  his  own  specialty. 

Sibley  College  now  includes  seven  de- 
partments —  namely,  Mechanic  Arts, 
Machine  Design,  Experimental  Engi- 
neering, Steam  Engineering,  Electrical 
Engineering,  Marine  Engineering  and 
Naval  Architecture,  and  Railway  Me- 
clianical  Engineering. 

The  Freshman,  Sophomore,  and  Jun- 
ior years  are  practically  the  same  for  all 
courses,  including  instruction  in  pure 
mathematics,  physics,  and  chemistry, 
given,  as  already  said,  outside  the  Col- 
lege in  corresponding  departments  of  the 
University;  and  instruction  in  the  De- 
partments of  Mechanic  Arts,  Machine 
Design,  Experimental  Engineering,  and 
Electrical  Engineering,  which  is  pre- 
scribed for  all  students  up  to  the  Senior 
year.  In  the  Senior  year  the  student 
may  specialize  in  either  Electrical,  Me- 
chanical, Marine,  or  Railway  Mechanical 
Engineering,  taking,  however,  certain 
prescribed  courses  in  the  Departments 
of  Experimental  and  Steam  Engineering. 
The  latter  part  of  the  Senior  year  is  de- 
voted to  the  preparation  of  a  thesis, 
which  each  student  must  present  for  a 
degree.  All  of  these  departments  are 
well  equipped  for  the  special  work  in 
teaching  required  of  them,  and  this  large 
equipment  is  being  continually  increased 
as  the  needs  of  teaching  and  the  growth 
of  the  art  require. 

Department  of  Mechanic  Arts 

In  this  department,  which  represents 
the  practical  side  of  technical  education, 
an  effort  is  being  made  to  impress  on  the 
student  the  great  importance  of  a  knowl- 
edge of  shop  processes  and  methods,  not 
only  as  regards  the  actual  working  of 
metals,  but  also  as  regards  general  shop 
systems.  The  college  shop  of  the  past 
laid  all  stress  on  manual  training;  and 
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as  a  result,  students  went  forth  wholly 
ignorant  of  many  things  of  great  impor- 
tance to  an  engineer,  a  knowledge  of 
which  would  have  greatly  decreased  his 
period  of  probation  in  practice.  While 
manual  training  is  and  must  always  re- 
.main  the  backbone  of  such  a  shop  course, 
much  less  stress  is  laid  on  it  than  for- 
merly. Particular  attention  is  paid  to 
giving  the  student  an  insight  into  the 
principles  underlying  economic  produc- 


In  the  earlier  portion  of  his  work,  he 
makes  drawings  of  machine  parts,  and 
from  these  drawings  makes  patterns  in 
the  pattern  shops,  moulds  these  patterns 
in  the  foundry,  and  machines  the  cast- 
ings in  the  machine  shop.  These  exer- 
cises give  him  an  opportunity  to  become 
familiar  with  the  relation  of  the  drawing 
system  to  actual  work  in  the  shop. 

In  the  Junior  and  Senior  years,  he  re- 
ceives the  more  advanced  instruction  in 


MACHINE  SHOP. 
Department  of  Mechanic  Arts. 


tion,  the  duplication  of  parts,  cost,  wage 
systems,  and  kindred  subjects,  without 
which  the  engineer  can  never  attain  his 
greatest  usefulness. 

Department  of  Machine  Design 

Recognizing  the  great  importance  to 
the  engineer  of  an  ability  to  make  and 
read  good  commercial  drawings,  the  in- 
struction in  drawing  is  given  under  the 
direction  of  this  department  to  all  stu- 
dents, from  the  Freshman  up  to  the  Jun- 
ior year,  thus  insuring  a  logical  and  con- 
structive treatment  of  the  subject  and  en- 
abling the  student  to  work  under  a  well- 
defined  system  during  his  entire  course. 


Machine  Design,  and  the  application  of 
the  principles  acquired  by  lectures  and 
recitations  to  the  design  of  more  compli- 
cated machines.  This  course  culminates 
in  the  Senior  year  with  the  complete  de- 
sign of  a  steam  engine  or  other  equally 
important  machine.  Throughout  the 
whole  course,  an  effort  is  made  to  bring 
before  the  student  modern  methods  and 
systems  of  drafting-room  practice. 

Department  of  Steam  Entfineerintf 

The  work  of  this  department  begins 
with  the  Junior  year,  when  a  course  in 
steam  machinery  is  given.  This  course 
treats  of  the  elen|t^j|Jj^^byttl§reyiJj^h^t 
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SOPHOMORE  DRAFTING  ROOM. 
Department  of  Machine  Design. 


'  -        '  DRAFTING  ROOM.  ^^  j 

Department  of  Naval  Architecture  and  Marine  Engineering.    Digitized  by  VrrOOQ  IC 


470 


THE  TECHNICAL  WORLD 


Dynamo  Laboratory. 
Department  of  Electrical  Engineering. 

engines,  and  describes  the  general  design 
of  different  types  of  steam  engines,  treat- 
ing such  subjects  as  valve  gearing,  crank 
effort,  fly  wheels,  and  other  problems  of 
detail  connected  with  design  and  opera- 
tion. In  the  senior  year  a  course  is  given 
which  takes  up  quite  fully  elementary 
thermodynamics,  the  theory  of  heat  en- 
gines, heat  engines  and  boilers,  refrig- 
erating machinery,  air  compressors,  and 
pumping  machinery.  This  course  also 
includes  consideration  of  the  design  of 
the  modern  power  house,  having  in  view 
the  economics  of  the  problem.  The  aim 
is  to  give  the  student  a  working  knowl- 
edge. 

Experimenttl  Engi- 
neer in  tf 

To  enumerate  and  dis- 
cuss the  equipment  of 
this  most  important  de- 
partment, would  make 
a  long  article  in  itself, 
and  mention  of  a 
few  important  features 
must  suffice.  There  is 
a  large  triple  -  expan- 
sion Corliss  engine 
built  and  equipped  espe- 
cially for  testing  pur- 
poses ;  a  De  Laval  and  a 
Parsons  steam  turbine, 
the  latter  direct-con- 
nected to  a  generator; 
and   many   other   steam 


engines  and  boilers  of 
various  forms  and  types. 
There  is  also  a  very 
finely  equipped  labora- 
tory for  testing  strength 
of  materials.  A  fine  as- 
sortment of  gas  and  oil 
engines  furnish  oppor- 
tunity for  testing  and 
research  in  this  line ;  and 
elaborate  apparatus  has 
been  provided  for  mak- 
ing almost  all  other 
kinds  of  tests.  Here 
students  are  instructed 
in  the  use  of  all  kinds  of 
measuring  instruments 
used  in  commercial  test- 
ing and  in  the  making  of 
actual  test  runs.  Ad- 
vanced students  have 
many  opportunities  to  go  out  on  com- 
mercial tests  made  by  the  department 
for  manufacturing  concerns.  The  scope 
of  the  work  in  this  department  is  of  great 
importance  to  the  engineer.  Special  at- 
tention is  paid  to  research,  and  a  very 
considerable  output  of  this  class  of  work 
has  come  from  this  department.  Pro- 
vision has  recently  been  made  for  elec- 
trical experimental  work  on  a  much 
broader  basis  than  heretofore,  and  this 
special  line  of  work  will  be  operated  in 
conjunction  with  the  regular  courses 
which  are  offered  in  the  Department  of 
Electrical  Engineering. 


Small  Engine  Laboratory.  Experimental  Engineerin( 


<^g 


iC 


GREAT  TECHNICAL  SCHOOLS 


471 


Department  of  Electrical  Entfineerintf 

Since  the  art  of  Electrical  Engineer- 
ing has  its  greatest  root  in  the  science 
of  physics,  students  in  this  course  receive 
particularly  strong  instruction  in  this 
subject  in  the  Department  of  Physics  be- 
fore taking  up  the  engineering  work 
proper.  The  facilities  and  instruction  of 
the  Department  of  Physics  at  Cornell,  are 
of  the  very  best,  and  particular  attention 
is  paid  to  the  wants  of  the  student  in 
Electrical  Engineering.  The  work  in 
engineering  proper,  which  is  under  the 
direction  of  Sibley  College,  is  carried  on 
by  men  who  are  experts  in  their  various 


ical  Laboratory,  is  the  electrical-experi- 
mental work,  which  is  expected  to  in- 
crease greatly  the  value  of  the  course. 
There  are  many  interesting  power  plants 
in  the  near  vicinity  of  Ithaca  which  af- 
ford excellent  opportunity  for  inspection. 
Among  the  best  of  these  are  the  Uni- 
versity power  plant  and  the  interesting 
and  economical  plant  of  the  local  lighting 
and  railway  company,  where  much  of  the 
waste  heat  of  the  exhaust  steam  is  re- 
claimed in  the  manufacture  of  salt  from 
brine  pumped  from  the  great  salt  bed 
underlying  this  region. 

Advanced    students    here,  as  in  Me- 


TESTING  MACHINES.  EXPERIMENTAL  ENGINEERING  LABORATORY. 


departments ;  and  close  attention  is  given 
to  the  branches  of  engineering  closely  al- 
lied with  the  growth  of  the  country. 
Special  attention  has  been  given  to  such 
matters  as  Electric  Railway  Engineer- 
ing; and  apparatus  illustrative  of  this 
and  similar  branches  of  engineering  has 
been  provided  in  abundance. 

The  laboratories  and  class-rooms  are 
equipped  with  a  profusion  of  instruments 
and  apparatus  providing  facilities  for  in- 
struction in  all  branches  of  Electrical 
engineering. 

A  recent  addition  to  the  College,  men- 
tioned in  connection  with  the  Mechan- 


chanical  Engineering,  have  ample  facil- 
ities for  obtaining  experience  in  com- 
mercial testing,  which  forms  a  very  im- 
portant part  of  the  curriculum ;  while  re- 
search work  is  encouraged  and  provided 
for  by  the  equipment  of  the  Department. 

Department  of  Naval  Architecture 
and  Marine  Entfineerintf 

The  work  in  this  department  is  of 
course  intended  for  students  who  expect 
to  specialize;  and,  while  fully  equal  in 
value  from  an  educational  standpoint  to 
that  given  in  the  regular  Mechanical  and 
Electrical  courses^^jjp^^^c^^apjiyiafgf^he 
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AIR  AND  GAS  ENGINE  LABORATORY.  EXPERIMENTAL  ENGINEERING. 


Student  with  this  particular  branch  of  en- 
gineering and  thus  enable  him  to  adjust 
himself  more  quickly  to  his  surroundings 
after  graduation.  The  practical  applica- 
tion of  the  first  two  years  is  therefore 
directed  along  the  lines  which  the  student 
expects  to  follow  after  graduation.  Fa- 
cilities are  at  hand  for  research  work, 
among  which  may  be  mentioned  an  ex- 
perimental tank  450  feet  long,  in  which 
experiments  on  propellers,  etc.,  are  con- 
ducted. Graduate  courses  are  also  pro- 
vided for  more  advanced  students  and 
for  those  returning  from  practice  for 
further  study  and  research. 

Department  of  Railway  Mechanical 
Entfineerintf 

As  in  the  course  in  Naval  Architecture 
students  are  trained  for  a  special  pur- 
pose, so  in  this  department  provision  is 
made  for  those  who  have  chosen  this 
branch  of  engineering  as  a  life  work. 
Students  in  this  course  can  begin  to  spe- 
cialize in  the  drafting  room  in  their 
Sophomore  year.  In  the  Senior  year 
about  one-half  of  their  time  is  devoted  to 
railway  subjects.  Special  arrangements 
are  made  for  inspection  tours  to  railway 
shops,  and  also  for  summer  work  in 
these  and  other  shops.  Opportunities  are 
given  for  actual  tests  of  locomotives  and 


other  railway  apparatus.  In  addition, 
provision  is  made  for  more  advanced 
work  and  for  research.  An  effort  is  be- 
ing made  here,  as  in  the  other  depart- 
ments, to  bring  before  the  student  en- 
gineering as  it  actually  is  in  practice. 


Ice  Machine,  ExPERiMENTA£)i@iii»HEB«iN«^ 
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Among  other  interesting  features  con- 
nected with  Sibley  College  are  the  ex- 
tensive collections  in  the  Museum,  and 
the  modern  hydro-electric  power  plant 
now  nearing  completion  on  the  Uni- 
versity's property,  erected  at  a  cost  of 
$70,000,  for  the  purpose  of  supplying 
power  for  the  shops  and  laboratories  and 
for  lighting  purposes. 

The  various  departments  enumerated 
above  are  all  headed  by  men  who  are  not 
only  informed  on  the  technical  side"  of 
their  specialty,  but  who  have  also  had 
wide  practical  experience  in  their  profes- 
sion, as  only  such  men  can  intelligently 
direct  the  instruction  in  the  efficient  way 
the  engineering  student  of  to-day  re- 
quires. 

While  it  is  possible  in  Sibley  College 
to  specialize  in  any  one  of  the  depart- 
ments, yet  the  degree  given  to  all  stu- 
dents   on    the    completion  of    the  four 


Triple-Expansion  Corliss  Experimental  Engine. 

years'  course  is  that  of  Mechanical  En- 
gineer. If,  however,  a  student  has 
specialized,  he  may  in  addition  receive  a 
certificate  signed  by  the  head  of  his  de- 
partment, the  Director  of  the  College 
also  certifying  to  the  line  of  his  special 
ization. 


Dinner-Pail  Philosophy 


C  Rusty  pipes  do  not  enrich  the  water  of  life.      C.  The  money  must  be  measured  by  the  man. 


C  You  can't  demand  respect,  you  must  com- 
mand it. 

C  Silence  may  be  golden,  but  too  much  talk 
savors  of  brass. 

C  Probably  more  women  would  marry  for 
love  if  they  could  afford  it. 

C  When  religion  is  a  matter  of  business,  busi- 
ness is  never  a  matter  of  religion. 

C  Much  may  be  learned  from  others,  but 
nothing  equals  our  own  experience. 

C  Many  a  man  thinks  he  is  getting  a  corner 
lot  in  glory  when  he  puts  a  dime  in  the  col- 
lection that  he  couldn't  pass  on  the  street- car. 


C  It  is  easier  to  find  a  thousand  recruits  than 
one  general. 

C  Many  a  light-weight  man  has  a  heavy- 
weight air  about  him. 

C  An  amateur  chauffeur  doesn't  always  have 
a  controlling  interest  in  his  automobile. 

C  Modesty  is  a  great  virtue,  but  a  man  sel- 
dom gets  his  salary  raised  on  the  strength  of  it. 

C  The  old  saying,  "It's  not  what  you  make, 
but  what  you  save,"  is  a  mighty  good  thing 
to  remember  every  day. 

C  The  average  man  would  be  only  too  glad 
of  the  opportunity  to  pose,  as  -a  retired  captain 
of  industry  on  half-pa^.^^^  ^V  ^^^^^^-^5^ 


Air-Valves 

Indispensable  Aids  to  Circulation  in  Steam  tnd  Hot- Water  Heatintf  Systems- 
Information  of  Vtlue  to  All  Housekeepers 


IN  all  systems  of  steam  and  hot-water 
heating,  it  is  necessary  to  provide 
means  for  allowing  the  air  to  escape. 
Air  is  much  lighter  than  water,  and 
will  gather  in  any  bends  that  are  convex 
upward,  and  in  the  upper  part  of  rad- 
iators filled  with  water.  Unless  this  air 
is  removed  from  the  radiator,  it  will  al- 
ways cause  trouble  and  reduce  efficiency 
by  preventing  circulation. 

For  freeing  the  radiators  of  air,  valves 
of  various  kinds  are  used.  Those  which 
are  known  as  "air-valves"  are  usually 
made  of  >4-inch  or  J/^-inch  pipe  size, 
varying  in  design  from  very  simple  forms 


Fig.  I.    Simple  Air- Valve. 

opened  by  hand  to  complicated  automatic 
valves.  It  is  claimed  for  some  of  these 
valves,  in  addition  to  merely  freeing  the 
radiator  from  air,  that,  with  suitable  ad- 
justment, the  temperature  of  the  radiator 
will  be  automatically  maintained  at  any 
desired  point.  This  is  brought  about  by 
a  mixture  of  air  and  steam  in  the  re- 
quired proportion.  The  simplest  type  of 
air-valve  is  that  shown  in  Fig.  I,  which 
is  operated  by  hand.  The  more  desirable 
kinds  are  those  which  operate  automati- 
cally. 

Of  the  latter  type,  Fig.  2  illustrates  an 
example.  It  consists  of  a  shell  which 
is  attached  to  the  radiator.  B  is  a  small 
opening  which  may  be  closed  by  the 
spindle  C,  which  is  provided  with  a  con- 
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ical  end.  D  is  a  strip  composed  of  a  layer 
of  iron  or  steel  and  one  of  brass  soldered 
or  brazed  together.  The  action  is  as 
follows : 

When  the  radiator  is  cold  and  filled 
with  air,  the  valve  stands  as  shown  in 
the  cut.  When  steam  is  turned  on,  the 
air  is  driven  out  through  the  opening  B. 
As  soon  as  this  is  expelled  and  steam 
strikes  the  strip  D,  the  two  prongs  spring 
apart,  owing  to  the  unequal  expansion  of 
the  two  metals  due  to  the  heat  of  the 
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Fig.  2.    Automatic  Air-Valvb. 
Works  by  expansion  of  metal. 

steam.  This  raises  the  spindle  C,  and  closes 
the  opening  so  that  no  steam  can  escape. 
If  air  should  collect  in  the  valve  and  the 
metal  strip  become  cool,  it  would  con- 
tract, and  the  spindle  would  drop  and 
allow  the  air  to  escape  through  B  as  be- 
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fore.  In  case  the  water  which  may  have 
collected  in  the  radiator  comes  into  the 
valve,  it  might  be  forced  out  and  cause 
damage  in  the  room.  To  provide  for  this 
emergency,  a  float  F  is  attached  to  the 
spindle ;  and  in  case  of  a  sudden  rush  of 


Fio.  3.    Automatic  Air-Valve, 
Works  by  expansion  of  gas. 

water,  it  rises  and  closes  the  opening. 
This  action,  however,  cannot  altogether 
be  relied  upon.  There  are  other  types 
of  valves  acting  on  the  principle  just  ex- 
plained. In  place  of  metal  strips,  how- 
ever, a  composite  material  which  ex- 
pands rapidly  may  be  substituted. 

The  valve  shown  in  Fig.  3  acts  on  a 
somewhat  different  principle.  The  float 
C  is  made  of  thin  brass,  closed  at  top 
and  bottom,  and  is  partially  filled  with 
wood  alcohol.  When  steam  strikes  the 
float  the  alcohol  is  vaporized,  and  creates 
a  pressure  sufficient  to  bulge  out  the  ends 
slightly,  which  raises  the  spindle  and 
closes  the  opening  B. 

The  common  pet-cock  air-valve  is  the 
most  reliable  for  hot-water  radiators, 
though  there  are  several  forms  of  auto- 
matic which  are  claimed  to  give  satis- 
faction. An  automatic  air-valve  for  hot- 
water  radiators  is  shown  in  Fig.  4.  The 
air  escapes  at  A,  the  orifice  being  closed 
by  the  float  F  acting  on  the  lever  L.  So 
long  as  only  air  surrounds  the  float,  it 


sinks  and  keeps  the  orifice  open ;  but  as 
soon  as  water  surrounds  it,  it  rises  and 
closes  the  orifice. 

In  order  to  utilize  the  exhaust  steam 
from  engines  for  heating  purposes  and 
without  producing  additional  back  pres- 
sure, what  are  known  as  "low-pressure" 
or  "vacuum''  systems  are  used.  It  is 
manifest  that  the  air-valves  described 
above  could  not  be  used  satisfactorily 
here,  because,  the  pressure  within  the 
radiator  being  less  than  the  atmospheric 
pressure,  the  air  would  pass  into  the 
radiator  instead  of  out  as  is  desired.  A 
special  relief  valve  is  used  in  such  cases. 
To  the  outlet  of  the  valves,  J/$-inch  re- 
turn pipes  are  usually  connected.  On  the 
ends  of  these  main  returns,  there  are  con- 
nected vacuum  pumps.  The  valve^  them- 
selves are  similar  to  those  already  de- 
scribed, one  form  consisting  of  a  rubber 
or  vulcanite  stem,  closing  against  a  valve 
opening  when  made  to  expand  by  the 
presence  of  steam.  When  water  or  air 
fills  the  valve,  the  stem  contracts  and  al- 
lows the  water  or  air  to  be  sucked  out 


Fio.  4.    Automatic  Air-Valvb  for  Hot-Water 
Heating  System. 

through  the  pipe  connected  with  the  va- 
cuum pump. 

The  importance  of  the  air-valve  can- 
not be  overestimated.     Upon  the  failure 
of  any  room  to  heat  properly,  the  air-^ 
valve  should  first  be  looked  to  as  a  prob^ 
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able  source  of  the  difficulty,  because  air 
in  pipes  and  radiators  is  the  principal 
obstruction  to  circulation.  The  valves 
should  be  inspected  frequently,  and 
should  be  adjusted  whenever  necessary. 
A  common  trouble  with  the  valves  is  that 
they  may  close  before  all  the  air  has  been 
removed  from  the  radiator.     This  may 


be  due  to  an  incorrect  adjustment  of  the 
screw  E  in  the  type  shown  in  Fig.  2.  A 
slight  warming  of  the  strip  D  will  cause 
it  to  expand,  and  this  will  close  the  ori- 
fice if  £  is  not  adjusted  properly.  A  few 
turns  of  the  screw,  however,  will  remove 
the  orifice  from  the  spindle  C,  and  rem- 
edy the  trouble. 


An  Airship^s  Success 


Flitfht  of  the  "Arrow"  it  the  World's   Fiir— Great   Triumph  of  Baldwin  and 
Kntbenshue  Demonstrates  the  Diritfibility  of  Balloons 


By  ELBERT  E.  DEWEY 


THE  first  wholly  satisfactory  dem- 
onstration o  f  aeronautics  i  n 
America  was  made  at  the  St. 
Louis  World's  Fair  on  Monday, 
October  31,  by  the  California  Arrow, 
owned  by  Capt.  Thomas  S.  Baldwin  and 
managed  by  A.  Roy  Knabenshue.  The 
craft  on  that  day  ascended  2,000  feet; 
was  driven  about  at  will,  with  and  against 
the  wind  ;  and  descended  gracefully,  land- 
ing within  a  short  distance  of  the  place 
from  which  it  started.  The  success  was 
repeated  the  next  day ;  and  in  later  trials 
the  craft  has  fully  demonstrated  the  com- 
plete dirigibility  of  balloons  of  the  Arrow 
type,  thereby  adding  wonderfully  to  the 
interest  in  aeronautics  among  Americans. 
Baldwin  and  Knabenshue's  success  is 
a  dramatic  climax  to  an  epoch  of  repeated 
failures  and  disappointments  on  the  part 
of  the  World's  Fair  management  to  se- 


cure an  aeronautic  exhibition.  The  al- 
leged accident  that  prevented  Santos  Du- 
mont  from  sailing  in  his  airship,  was 
followed  by  other  adversities;  and  the 
public  began  to  believe  that  the  reports 
of  airship  flying  exhibitions  were  merely 
advertising  ruses. 

Captain  Baldwin,  who  invented  and 
built  the  Arrow,  is  a  native  Calif ornian : 
and  A.  Roy  Knabenshue,  the  daring  little 
aeronaut  who  successfully  piloted  it  above 
the  cheering  throngs  at  the  Exposition, 
is  from  Toledo,  Ohio.  His  trips  on  the 
Arrow  mark  his  first  experience  as  an 
aeronaut.  Knabenshue  is  but  twenty- 
nine  years  old. 

When  the  people  beheld  the  unassum- 
ing Baldwin  and  his  airship,  which  was 
an  unpretentious-looking  craft  of  ver>' 
simple  mechanism,  and  saw  the  frail-look- 
ing, youthful  aeronaut,  they  feared  it  was 
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PREPARING  FOR  FLIGHT. 


to  be  another  case  of  pretension,  and  lit- 
tle dreamed  of  the  triumph  these  men 
were  destined  to  attain. 

But  while  the  public  continued  in  its 
skeptical  comments,  and  the  World's  Fair 
management  had  almost  lost  hope  over  its 
former  disappointment, 
and  while  the  press  filled 
its  columns  with  reports 
of  the  other  exhibits  of 
the  Fair,  paying  little 
attention  to  the  aero- 
nautic concourse,  the 
work  of  preparing  the 
Arrow  for  its  flight  pro- 
gressed steadily  and 
surely.  Curious  crowds 
would  peep  in  and  utter 
contemptuous  remarks 
about  the  big  balloon 
now  being  cradled  in  its 
wooden  trestles,  and  they 
would  smile  derisively  at 
the  slender,  youthful 
Ohioan.  The  airship 
they  were  working  on 
was  far  less  imposing 
than  the  ill-starred 
Santos  Dumont  machine. 

The   big    gas    bag   is 
made  of  closely  woven 


silk,  varnished,  and  has  a  capacity 
of  8,000  cubic  feet.  It  is  said  to 
have  a  lifting  power  of  1,135  pounds. 
The  frame  in  which  the  daring  little 
aeronaut  rides  is  hitched  to  the  bag  by 
cotton  cords.    This  is  built  of  spruce,  and 


Propeller  op  Baldwin  Airship. 
Mr.  Baldwin  standing  in  front 
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is  merely  a  skeleton,  bolted  and  braced 
with  steel  wires  in  such  a  way  that  strains 
all  come  as  a  pull  on  the  fine  wire.  This 
permits  an  extremely  light  construction, 
the  exact  weight  being  but  520  pounds. 
It  somewhat  resembles  the  bridge  trestle 
or  the  laced  bicycle  wheel.  There  is  no 
basket  or  carriage.  The  seat  for  the 
aeronaut  consists  of  a  four-inch  pine 
board  near  the  stern.  The  motor,  which 
was  taken  from  an  automobile,  is  situated 
forward  of  the  middle ;  at  a  point  where 
it  exactly  counterbalances  the  weight  of 
the  aeronaut  when  on  his  seat.  It  is  of 
the  2-cylinder  2-cycle  type,  capable  of 
developing  7  horse-power ;  is  operated  by 
gasoline  from  a  small  storage  tank  near 
the  top  of  the  craft;  and  is  air-cooled. 
The  propeller  blades  are  in  the  bow,  and 
are  geared  to  the  main  shaft  of  the  motor. 
They  are  also  built  of  spruce  in  skeleton 


A.  Roy  Knabbnshue,  of  Toledo,  Ohio,  Successful 
Operator  of  the  Baldwin  Airship. 

Born  in  Lancaster,  Ohio,  July  16, 1875.    Has  experimented 
with  balloons  for  years;    and  after  visiting  the 
World's  Fair,  became  a  partner  in  the  Bald- 
win enterprise.     His  brother  also  is 
an  experienced  aeronaut. 


form,  the  main  body  being  of  varnished 
cloth.  Each  blade  is  4>^  feet  long  and 
iJ/2  feet  wide.  In  descending,  only  a 
small  portion  of  gas  is  allowed  to  escape. 
The  aeronaut  throws  his  weight  forward. 


depressing  the  bow  and  causing  the  pro- 
peller to  draw  the  craft  downward.  The 
handling  of  the  ship  depends  largely  on 
the  proper  shifting  of  weight,  fore  and 
aft. 

On  Tuesday,  October  25,  an  attempt 


Dipping  the  Prow  of  the  Airship  to  Descend. 

The  operator  accomplishes  this  by  throwing  weight  of  his 

body  forward. 

was  made  to  fly  the  machine,  but  it  met 
with  only  partial  success  and  attracted 
but  little  attention.  It  was  Knabenshue's 
first  attempt  at  sailing  an  airship;  and 
while  the  Fair  management  seemed  dis- 
couraged, Knabenshue  was  now  confi- 
dent. He  had  taken  his  first  lesson  and 
had  learned  the  "how"  of  the  new  art. 

Momentous  Day  Arrives 

October  31  arrives.  This  is  the  mo- 
mentous day  Baldwin  and  Knabenshue 
had  announced  as  the  one  on  which  they 
would  surely  make  the  airship  fly.  As 
a  result  of  this  announcement  and  the 
partial  success  of  the  previous  experi- 
ment, the  spectators  are  more  numerous 
and  somewhat  more  curious  than  before. 
They  gather  around  the  Stadium,  and  sec 
the  big  gas  bag  inflated  until  it  seems 
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Thomas  S.  Baldwin,  of  San  Francisco,  Cal. 
Designer  and  Constructor  of  the  "Arrow." 

restless  and  anxious  to  begin  its  upward 
flight.  In  the  meantime,  Baldwin,  as  his 
own  navigator,  had  attempted  to  sail  the 
machine  and  had  failed.  Knabenshue 
now  seats  himself  on  the  narrow  wooden 
seat.  He  tests  the  engine  and  tries  the 
steering  apparatus. 

"Let  her  go!"  he  shouts.  Baldwin 
orders  the  guy  ropes  cut.  Like  a  race- 
horse when  the  line  is  lowered,  the  air- 
ship plunges  forward.  It  rises  above  the 
heads  of  the  crowd,  its  prow  toward  the 
west.  Knabenshue  turns  the  rudder ;  and 
the  craft,  answering  to  its  helm,  turns 
toward  the  south.  It  is  going  fast,  and 
is  flying  too  low  to  clear  the  fence  which 
it  is  rapidly  nearing.  The  people  hold 
their  breath.  "It  will  be  dashed  to 
pieces !"  they  exclaim.  Knabenshue  again 
adjusts  the  propeller.    The  balloon  now 


points  its  nose  upward,  and  Knabenshue 
tips  his  hat  to  the  wildly  yelling  crowd 
as  the  ship  lightly  clears  the  Stadium 
wall  and  continues  its  flight  onward  and 
upward.  Higher  and  higher  it  sails — 
easily,  majestically.  All  the  Fair  grounds 
are  in  a  wild  turmoil  of  hurrying,  ap- 
plauding people.  They  rush  from  the 
main  buildings  and  the  Pike  and  the  State 
buildings,  out  into  the  plazas  and  av- 
enues. They  run  to  follow  the  flight  of 
the  ship,  which  wheels  and  turns  in  air 
as  gracefully  as  a  sea  gull.  Knabenshue 
waves  his  hat  at  the  throngs  below ;  and 
they  in  response  send  uj)  to  greet  him 
a  mighty  din  of  cheers,  such  as  the 
World's  Fair  has  never  heard  before. 
Still  higher  and  higher  he  soars,  the  peo- 
ple's cheers  becoming  fainter  and  fainter, 
until  at  length  he  is  beyond  the  hearing 
of  them,  and  he  sails  in  the  quiet  and 
peaceful  ethereal  regions  between  earth 
and  sky  which  it  has  been  the  happiness 
of  few  men  to  invade.  Two  thousand 
feet  above  earth  he  soars.  The  people  be- 
low look  to  him  like  moping  insects,  while 
his  ship  to  them  resembles  a  huge  bird 
without  wings.  The  report  has  reached 
the  city,  and  people  rush  to  their  porches 
and  into  the  streets,  and  climb  to  the 
roofs  of  their  homes  and  to  the  top  of  the 
sky-scrapers  to  see. 

Knabenshue  sails  first  to  the  northeast 


Capt.  i'ERcy  Hudson. 
In  Charge  of  Aeronautics  at  Louisiana 
Expositioi»»<-i  '--y  ^-^ 
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and  then  to  the  south- 
east, now  making 
complete  turns  in  his 
flight,  now  describing 
the  letter  S.  He  con- 
tinues in  a  generally 
easterly  direction  un- 
til over  the  Cascades, 
which  are  in  the  cen- 
ter of  the  Fair 
grounds  and  one  and 
a-half  miles  in  a  di- 
rect line  from  the 
point  of  starting. 
Now  the  barely  per- 
ceptible breeze  that 
had  been  blowing 
from  the  northwest 
has  increased  to  eight 
miles  an  hour.  Knab- 
enshue  must  breast 
the  wind  to  return. 
He  tries  to  turn  the  airship  from 
before  the  wind,  without  success.  Will 
he  fail  and  be  wafted  on  into  space  ?  Sev- 
eral times  he  attempts  to  turn  to  the  left. 
Suddenly  he  swings  the  rmlfUT  sharply 
in  the  other  direction.  The  Arrow  come.s 
into  the  wind,  staggers  a  moment,  and 
then,  gaining  power,  comes  toward  the 
concourse  at  a  speed  that  brings  new 
roars  of  cheering.  Without  deviation  the 
craft  continues  in  the  teeth  of  tlic  wind, 
and  even  gains  speed.  It  has  approached 
to  within  a  few  hundrod  yarrU  of  the 
concourse.  Knabenshue  moves  forward, 
and  the  Arrow  responds  immediately  to 
the  downward  shift.  It  sails  toward  the 
grounds  without  diminishing  its  speed. 
It  is  now  but  200  feet  above  the  crowd, 
and  the  aeronaut  again  comes  into  the 
atmosphere  vibrating  with  the  cheers  of 
the  multitude.  Knabenshue  slows  the 
Arrow's  speed,  and  sends  the  craft  direct- 
ly over  the  wooden  trestles  that  had  sup- 
ported it  before  its  flight.  He  misses  the 
trestles,  and  the  airship  settles  gracefully 
to  the  ground  within  100  feet  from  where 
it  had  started.  The  crowds  press  around, 
and  lifting  Knabenshue  to  their  should- 
ers, carry  him   about    in  triumph. 

Knabenshue's  trip  covered  3J/2  miles, 
not  including  short  circles,  in  twenty- 
eight  minutes;  and  for  nearly  half  the 
time  the  machine  had  advanced  steadily 
against  the  eight-mile  breeze,  at  a  height 
of  2,000  feet. 


Knabbnshux  ok  the  "Arrow"  Just  After  it 
WAS  Cut  Loose. 


The  daring  little  aeronaut  had  now 
turned  his  partial  failure  of  a  week 
previous  into  an  unqualified  success.  The 
engine  this  time  worked  without  mis- 
hap. From  its  first  lunge  into  the  air, 
the  ship  behaved  splendidly;  and  it  was 
only  for  an  instant,  at  the  time  of  turn- 
ing into  the  wind,  that  she  showed  any 
appearance  of  hesitation  in  response  to 
the  coaxing  of  her  rudder. 

The  newspapers  that  were  apathetic  as 
to  Baldwin's  claims  before  the  flight  of 
the  Arrow,  now  rang  with  praises  of  his 
and  Knabenshue's  achievement. 

A  second  successful  flight  of  the  air- 
ship was  made  the  next  day.  Knaben- 
shue manoeuvered  the  Arrow  at  will 
above  the  westerfiigiteti  b^f^he  Exposition 
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Sbvbn-Horsb-Powbr  Gasoline  Engine  Used  in  Baldwin  Airship. 

The  engine  is  of  a  type  oricinally  desisned  for  an  automobile,  and  is  supplied 

with  gasoline  from  the  tank  shown  .near  top  of  picture.    There  are  two  speed 

reductions  by  means  of  chain  and  sprocket  wheels,  as  shown. 

grounds,  and  descended  in  the  Stadium, 
adjoining  the  aerial  concourse,  amid 
cheering  thousands,  after  a  flight  of  thir- 
ty-six minutes.  He  ascended  i,6oo  feet, 
and  after  directing  the  course  of  the 
aerial  vessel  in  graceful  evolutions,  de- 
scended on  the  exact  spot  he  had  chosen. 
Lightly  as  a  bird,  the  airship  rose 
above  the  heads  of  the  cheering  specta- 
tors and  proceeded  due  north.  After 
reaching  an  altitude  of  300  feet,  Knaben- 
shue  swept  his  rudder  to  veer  the  Arrow 
to  the  south.  Almost  before  the  rudder 
had  completed  the  turn,  the  Arrozv  be- 
gan to  respond,  and  slowly  swung  around 
in  a  circle  until  its  prow  pointed  to  the 
southwest  against  the  wind.  Then  Knab- 
enshue  tilted  the  prow  upward,  and  as- 
cended further.  He  threw  out  some  sand 
and  stood  toward  the  rear  of  the  frame- 
work, tilting  the  prow  at  a  greater  angle. 
Like  an  arrow  the  machine  sped  toward 
the  sky  until  an  altitude  of  T,6oo  feet  had 
been  reached.    After  several  long,  sweep- 


ing flights  in  all  direc- 
tions, the  navigator  per- 
formed a  series  of  short 
mancEuvers,  shooting  in 
one  direction  for  a  short 
distance,  turning  quickly, 
and  then  shooting  off  in 
the  opposite  direction ; 
traversing  a  letter  S 
course,  dipping,  and  de- 
scending several  hun- 
dred feet;  tilting  the 
prow,  and  ascending 
again  to  the  original  alti- 
tude. He  completed  the 
series  by  turning  the  air- 
ship in  so  short  a  space 
that  it  seemed  as  if  the 
vessel  swung  round  on  a 
pivot. 

Since  this  success,  the 
Baldwin  ship  and  others 
have    figured    in    many 
sensational  escapades  at 
the   World's    Fair,  with 
all  of  which  the  news- 
[)aper  reading  public  is 
familiar.    While  Captain 
Baldwin  has  experienced 
considerable     i  1 1     luck, 
principally  because  of  his 
motor,  nothing  has  hap- 
pened   to    disprove    his 
claims     that    his    airship     is    perfectly 
dirigible.    This  question  was  settled  for 
all   time  by   Knabenshue   in   his  varied 
evolutions    in    the    air,    both    with    and 
against  the  wind. 

Once  it  was  reported  that  the  Arrow 
was  lost  in  the  sky,  and  there  was  general 
regret  at  the  Exposition  and  throughout 
the  country;  but  the  Arrow  was  found 
the  next  day  in  a  cornfield  sixteen  miles 
northwest  of  the  World's  Fair  grounds. 
The  motor  of  the  ship  had  failed  because 
of  the  blowing  out  of  a  small  metal  cap 
while  the  craft  was  high  in  the  air.  The 
crowds  could  see  the  silver-colored  blades 
hanging  motionless,  while  the  airship  was 
again  grasped  by  the  breeze  and  hurried 
back  over  the  distance  it  had  won  in  its 
duel  with  the  wind.  Two  accidents  of 
this  kind  happened  on  that  day.  After 
the  first,  the  airship  landed  safely  about 
a  mile  and  a-half  northeast  of  the  con- 
course ;  and  after  the  second,  it  came  to 
the  ground  four  ^Jes^l^^t^^j^gy^rd. 
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As  it  was  impossible  to  repair  the  motor 
there,  an  attempt  was  made  to  lead  the 
balloon  back  to  the  concourse  by  ropes, 
while  it  remained  suspended  about  half 
full  of  gas.  In  attempting  to  pass  the 
prow  of  the  craft  over  a  trolley  wire,  the 
men  accidentally  loosened  their  hold  sim- 
ultaneously of  the  two  ropes  by  which 
it  was  being  hauled,  and  the  ship  bounded 
off  into  the  atmosphere  and  was  gone. 
It  was  soon  lost  to  sight  in  the  darkness ; 
and  no  attempt  was  made  to  recover  it 
until  the  next  morning,  when  it  was 
found  and  was  brought  back  in  a  farm 
wagon.  The  drag  ropes  had  caught  in 
a  tree  during  the  flight  of  the  airship, 
but  the  craft  had  broketi  loose  by  wrench- 
ing oflF  a  limb.  This  limb  proved  to  be 
a  drag,  and  probably  caused  the  craft  to 
bump  along  the  ground  until  it  landed 
in  a  ravine  without  sufficient  buoyancy 
to  rise  above  the  ridge  on  either  side. 

Later  tests  of  the  Arrozv  have  further 
demonstrated  its  merits.  It  is  these  first 
triumphs,  however,  that  are  especially  de- 
serving of  mention,  because  of  the  won- 
derful interest  they  have  aroused 
throughout  the  country,  and  of  the  great 
surprise  they  have  afforded  as  a  result 
of  the  earlier  repeated  failures.  They 
are,  however,  but  an  earnest  of  greater 
things  to  come.  With 
American  inventive  gen- 
ius exerting  itself  in  this 
direction,  there  is  reason 
to  hope  that  a  practicable 
solution  of  the  vexed 
problem  of  aerial  navi- 
gation will  soon  be 
reached. 

Baldwin's  achievement 
has  demonstrated  the  use 
to  which  dirigible  bal- 
loons might  be  put  in 
warfare.  With  the  aid 
of  a  swinging  tube 
which  could  be  kept  per- 
pendicular by  force  of 
gravity,  a  n  aeronaut 
could  drop  explosives 
with  absolute  accuracy, 
on  any  spot  desired. 
Suppose,  then,  that  the 
balloon  could  float  sev- 
eral torpedoes  —  whi  ch 
seems     practicable  —  or 


that  a  whole  fleet  of  balloons  were  used. 
In  such  an  event,  no  fortress  could  with- 
stand the  attack,  no  army  could  avoid 
being  totally  demoralized,  and  any  city 
could  be  reduced  to  ruins  in  a  few  hours. 
So  impressed  was  The  Hague  tribunal 
with  the  possibilities  which  Baldwin  now 
has  demonstrated  to  be  probabilities,  that 
that  body,  prior  to  its  adjournment  in 
July,  1899,  entered  into  an  agreement  re- 
stricting for  a  period  of  five  years  the 
employment  of  balloons  in  warfare.  The 
lack  of  precision  was  then  the  only  ob- 
jection urged  against  the  feasibility  of 
the  dynamite  balloon  in  warfare,  it  being 
feared  that  their  use  might  expose  non- 
combatants  to  indiscriminate  danger. 
Even  at  that  time,  however,  it  was  freely 
predicted  that  this  objection  would  soon 
be  obviated.  The  period  of  inhibition  has 
expired  at  practically  the  same  time  that 
Baldwin  has  demonstrated  the  dirigible 
balloon  to  be  a  success.  It  should  never- 
theless be  borne  in  mind  that  improve- 
ments in  the  art  of  war  are  always  fol- 
lowed by  counter-improvements  which 
prevent  them  from  being  decisive.  It  is 
the  old  story  of  the  walled  city  for  protec- 
tion against  the  javelin  and  the  dart,  the 
fortress  against  the  battleship,  the  steel 
armor-plate   against   the  projectile,  and 
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the  torpedo  net  and  the  submarine  wire- 
less telephone  against  the  submarine  tor- 
pedo-boat. It  is  therefore  reasonable  to 
expect  that  if  something  is  not  invented 
to  puncture  airships  threatening  an  army 
or  city,  then  opposing  airships  will  be 
built  and  there  will  be  a  war  of  airship 
against  airship,  and  battles  will  be  fought 
in  the  clouds. 

Knabenshue,  after  his  second  great 
victory,  said: 

"It  is  great  sport — sailing  an  airship.  It  is 
the  finest  of  all  sports;  and  once  aboard  the 
aerial  craft,  riding  through  the  air  high  above 
the  earth,  with  the  vessel  answering  perfectly 
every  move  of  the  operator,  you  feel  as  if  you 
never  want  to  come  down. 

"It  is  difficult  to  describe  the  sensations  of 
a  person  when  he  is  thousands  of  feet  in  the 
air  riding  such  a  little  racer  as  the  Arrow. 
The  only  way  I  can  describe  mine  is  to  say 


that  they  were  feelings  of  pure  gladness  to  be 
away  up,  scudding  like  the  arrow  that  the  ship 
is.  When  the  aeronaut  reaches  the  height 
where  the  cheers  of  the  crowd  beneath  are 
unheard,  and  all  below  and  around  him  are 
the  vastness  and  silence,  he  feels  as  he  never 
has  felt  or  could  feel  on  land  or  sea.  There 
is  a  realization  of  the  immensity  of  the  uni- 
verse, and  of  the  littleness  of  man.  and  his  pos- 
sessions. The  pompous  person  of  millions,  and 
the  proud  leader  of  men,  who  walk  the  earth 
in  their  greatness  amid  the  gazes  of  envy  and 
admiration,  look  as  small  as  any  others  from 
that  height  at  which  all  men  appear  like  mop- 
ing ants  and  their  abodes  like  ant-hills.  The 
feeling  that  possesses  you  is  one  of  pure 
pleasure  and  contentment.  You  realize  why 
the  birds  are  happy,  and  comprehend  the  ap- 
propriateness of  picturing  angels  with  wings. 
I  guess,  without  meaning  to  pun,  that  it  is  a 
feeling  of  exaltation,  and  that  is  about  as 
near  as  it  can  be  described  to  one  who  has 
never  made  the  trip.** 
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Portable  Wireless  Tele- 
graph Stations 

WIRELESS  TELEGRAPHY  is 
™  being  widely  used  at  the  present 
moment  in  the  Russian-Japanese  conflict. 
In  order  to  show  the  convenience  of  this 
means  of  communication  in  time  of  war, 
it  will  be  sufficient  to  state  that  a  safe 
connection  up  to  more  than  four  days' 
marching  is  possible  when  working  with 
the  Morse  apparatus,  while  in  the  case 
of  acoustical  records  a  distance  even 
twice  as  great  may  be  covered. 

We  illustrate  herewith  the  portable 
wireless  telegraphy  stations  designed  by 
the  Gesellschaft  fiir  Drahtlose  Telegra- 
phie,  of  Berlin,  Germany. 

The  stations  are  arranged  for  2-wave 
lengths,  namely  for  a  short  wave  of  350 
meters (1,148  feet),  and  a  long  wave  of 
1,050  meters (3,444.8  feet),  the  antenna 
remaining  the  same,  for  both.  In  the 
case  of  the  short  wave,  the  latter  will 
oscillate  in  ^,  and  with  the  long  wave 
in  ^4,  of  a  wave.    The  antenna  is  outbal- 


anced in  the  first  case  by  a  counter- 
weight consisting  of  about  6  square 
meters  (64.7  sq.  ft.)  of  copper  gauze 
stretched  out  at  a  height  of  about  y^Yi 
inches  from  the  ground;  while  the 
amount  necessary  in  the  second  case  is 
as  high  as  24  square  meters  (258.3  sq. 
ft.).  The  antenna  is  supported  either  by 
kite  balloons  or  by  linen  kites. 

Each  station  comprises  three  two- 
wheel  carts — namely,  the  power  cart,  the 
apparatus  cart,  and  the  utensil  cart. 

The  power  cart  contains  the  source 
of  current,  that  is,  a  4  horse-power  ben- 
zine motor  direct-coupled  to  an  alternat- 
ing-current generator  having  an  effective 
output  of  about  I  kilowatt,  and  to  the 
exciting  machine.  In  a  special  reservoir 
is  carried  the  benzine  necessary  for  about 
30  hours*  continuous  telegraphic  service. 
The  balloon  is  pulled  in  by  means  of  a 
conical  friction  clutch,  causing  a  cable 
drum  on  the  outside  of  the  protective 
casing  to  rotate. 

The  apparatus  cart,  separated  into  two 
compartments,  contains  both  the  sending 
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and  receiving  apparatus ;  while  the  uten- 
sil cart  contains  the  gas  reservoir  and 
the  necessary  intrenching  tools,  as  well 
as  the  balloon  and  a  reserve  benzine  res- 
ervoir. 


Stbbl  Water  Tank  Rsplacino  Standpipe  at  College 
Hill,  a  Suburb  of  Cincinnati,  Ohio. 

The  same  outfit  has  been  used  in  con- 
nection with  the  Gordon-Bennett  Cup 
race  for  signaling  the  progress  of  the 
race  from  one  point  of  the  course  to  an- 
other.— A,  G. 


Steel  Tanks  vs.  Stand- 
pipes 

CTEEL  TANKS  elevated  high  on  posts 
*^  are  rapidly  taking  the  place  of  stand- 
pipes  in  cities  where  natural  elevations 
are  not  available.  To  obtain  satisfactory 
pressure,  water  must  be  stored  above  an 
elevation  of  lOO  f  vet.  Thus,  in  a  stand- 
pipe  located  on  level  ground  much  of  the 
water  contained  therein  is  useless  in  af- 
fording pressure.  The  advantage  of  the 
elevated  tank  over  the  standpipe  is  that, 
for  the  same  cost  of  construction,  from 
two  to  three  times  as  much  water  can  be 
stored  at  the  desired  elevation. 

One  of  these  tanks  recently  built  at 
College  Hill,  near  Cincinnati,  Ohio,  is 
shown  herewith.  It  is  154  feet  high,  and 
holds  100,000  gallons  of  water.  This 
tank  stands  on  top  of  four  steel  posts, 
and  is  reached  by  lofty  stairs  winding 
about  the  water-pipe.  At  the  top  of  the 
stairs  is  a  space  around  the  tank,  banis- 
tered  off  for  an  observatory.  The  tank 
not  only  has  proved  very  serviceable  to 
the  suburb,  but  is  an  ornament  to  the  land 
on  which  it  stands. 

At  Galion,  Ohio,  the  old  standpipe 
proved  so  unsatisfactory  that  the  city 
council  reqiiired  the  Water  Company  to 
increase  its  storage  capacity  by  building 
a  tank.  This  has  been  erected,  and  now 
the  pipe  leading  to  the  bottom  of  the 
tank  as  its  central  support  is  the  old 
Galion  standpipe.  The  Water  Company 
claims  that  a  saving  of  $1,500  per  year 
in  operating  expenses  has  been  achieved 

The  tanks  are  made  with  hemispheri- 
cal bottoms,  which  design  is  said  to  be 
ideal. 

Steel  tanks  are  also  gradually  sup- 
planting the  wooden  structures  used  by 
railroads.  It  is  not  necessary  to  keep 
them  full  in  order  to  prevent  shrinkage 
or  collapse ;  and  a  portion  of  the  bottom 
may  be  used  as  a  receptacle  for  sediment, 
which  can  be  drawn  off  without  emptying 
the  tank  or  interrupting  its  use. 


Grain-Bticket  Tram- 
ways 

A  WAY  out  at  the  town  of  Wawawai, 
'**'  on  the  Snake  river,  in  Whitman 
County,  Washingtoniz^ba^Wy^tram- 
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way"  that  is  used  in  conveying  grain 
from  a  lofty  bluff  down  to  the  steamboat 
landing. 

Bucket  tramways  out  West  are  not  in- 
frequently used  for  conveying  ores  in 
connection  %vith  nuninfi;  operations ;  but 
thio,  so  far  as  known,  is  the  only  "grain- 
bucket  tramway''  in  use  in  the  world. 

At  the  top  of  the  !)UifF  stands  one  im- 
mensc  grain  u^in-hoiise.  At  tTn*  f^L^t  nf 
the  bluff  on  the  river's  bank,  stands  an- 
other. The  elevation  of  the  upper  ware- 
house is  1,700  feet  above  the  stream,  and 
the  distance  between  the  two  warehouses 
is  5,150  feet.  The  endless  cable  of  steel 
wire  is  thus  nearly  two  miles  long. 

The  upper  terminal  of  this  cable  tram- 
way is  a  cast-iron  wheel  eight  feet  in 
diameter,  furnished  with  a  patent  ratchet 
grip  through  which  the  cable  passes,  and 
a  smooth,  band-iron  grip  brake  for  regu- 
lating the  speed.  The  lower  terminal  is 
constructed  in  the  same  manner. 

The  grain  delivered  at  the  upper  ware- 
house is  placed  on  "carriers"  and  sent 
down  by  cable  to  the  lower  terminal. 
The  tramway  is  operated  by  gravity,  the 
loaded  carriers  drawing  up  the  empty 
ones. 

The  receiving  cable  terminal  is  placed 
in  the  tower  of  the  lower  warehouse ;  and 
the  grain  is  conveyed  in  chutes  from  this 
tower,  either  to  separate  sections  of  the 
warehouse,  or  to  the  steamers  in  waiting. 

This  tramway  has  a  capacity  of  hand- 
ling 200  tons  of  grain  per  day  of  ten 
hours,  or  a  total  of  75,000  sacks  during 
the  wheat  season.  The  "carriers"  or 
frames  are  placed  along  the  cable  at  in- 
tervals of  eighty  feet  There  are  128 
of  them,  so  that  64  are  constantly  de- 


Grain-Buckbt  Tramway  in  Operation. 

scending  loaded,  and  64  ascending  empty. 
A  man  sits  at  the  upper  terminal,  and  by 
means  of  a  lever  operates  the  brake  that 
regulates  the  speed. 

This  tramway  has  proved  very  success- 
ful. It  saves  a  haul  of  from  15  to  25 
miles  over  a  rough,  rolling  country,  down 
to  the  nearest  railroad  station. — /.  M.  B. 


Better  R^ailway  Sanita- 
tion. 


DANGERS  of  railway  sleeping 
cars  and  plush  seats  in  day 
coaches  have  been  the  objects  of 
special  condemnation  by  the 
State  of  Kentucky,  which  thereby  has 
won  the  approval  of  every  railway  trav- 
eler in  America.  The  Kentucky  State 
Board  of  Health  places  the  plush  seat  un- 
der state  ban,  declaring  it  to  be  one  of  the 
most  dangerous  receptacles  of  filth  and 
disease  germs.  Either  leather  or  cane  is 
permitted  as  a  substitute.  Linen  would 
also  make  a  good  seat  covering  in  that 
it  could  be  taken  oflF  and  cleaned, at,  fre^ 
quent    intervals.      Digitized  by^OT^a^lC 
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The  Steam  Engine 

THE  piston  in  the  cylinder  of 
a  steam  engine  is  compelled 
to  move  back  and  forth  by  the 
expansive  force  of  the  steam, 
which  is  admitted  alternately  to  either 
end  of  the  cylinder.  As  the  steam 
is  under  great  pressure  (from  80  to  200 
pounds  per  square  inch),  the  force  act- 
ing on  the  piston  at  a  given  instant  is 
enormous.  After  the  steam  has  forced 
the  piston  to  the  end  of  the  cylinder,  a 
valve  opens  and  allows  the  steam  to  es- 
cape. This  steam  is  called  "exhaust 
steam"  because  it  is  at  low  pressure  and 
much  of  its  energy  has  been  exhausted. 

Pressures 

Let  us  understand  at  the  outset  that 
the  force  causing  the  piston  to  move  is 
net  pressure,  or  the  difference  between 
the  pressures  on  the  two  sides.  In  other 
words,  if  steam  at  100  pounds  per  square 
inch  is  pushing  the  piston,  and  a  pressure 
of  15  pounds  per  square  inch  is  on  the 
other  side,  the  force  tending  to  move 
the  piston  is  100  —  15  (=  85)  pounds 
per  square  inch.  The  result  would  be  the 
same  if  85  pounds  were  the  intensity  of 
pressure  on  one  side  and  zero  on  the 
other. 

This  shows  that  the  power  of  an  engine 
can  be  increased  by  increasing  the  steam 
pressure  or  by  decreasing  the  back  pres- 
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sure.     This  back  pressure  is  sometimes 
called  the  "exhaust  pressure." 

.    Steam  Engine  Without  Condenser 

The  first  sketch  on  the  blackboard 
(Fig.  i)  illustrates  the  cylinder  of  an 
engine,  showing  the  piston,  etc.  The 
numerous  small  arrows  indicate  the  high- 
pressure,  or  entering,  steam ;  and  the 
few  arrows  on  the  other  side  of  the  pis- 
ton represent  the  low-pressure,  or  ex- 
haust, steam.  After  having  done  the 
work  of  pushing  the  piston  through  a 
stroke,  the  steam  is  driven  out  of  the 
cylinder  by  the  piston  on  the  return 
stroke,  and  thus  forced  into  the  atmos- 
phere. 

Since  the  steam  exhausts  into  the  at- 
mosphere, the  back  pressure  must  be 
greater  than  atmospheric ;  if  this  were 
not  so,  the  steam  would  not  be  forced  into 
the  air.  In  actual  practice,  the  back  pres- 
sure is  about  2  pounds  greater  than  at- 
mospheric. 

It  is  a  well-known  fact  that  the  atmos- 
phere exerts  a  pressure  of  14.7  pounds 
per  square  inch :  this  is  usually  considered 
as  being  15  pounds. 

Steam  Engine  With  Condenser 

Steam  is  a  vapor  of  water.  A  cubic 
foot  of  water  will  make  about  1,700  cubic 
feet  of  steam  at  atmospheric  pressure. 
From  this  we  can  see  that  when  steam  is 
condensed,  its  volume  is  decreased.  With 
a  decrease  in  volume  comes  a  decrease 
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in  pressure.  Hence  by  condensing  the 
exhaust  steam,  the  pressure  is  reduced 
until  it  is  almost  nothing.  In  fact  it  is 
often  reduced  I2>^  to  13  pounds.  To 
thus  reduce  the  pressure,  the  exhaust 
steam  is  conducted  to  a  condenser;  that 
is,  the  cylinder  is  placed  in  communica- 
tion with  a  vessel  cooled  by  water  which 
enters  in  the  form  of  spray  (see  Fig.  2). 
This  cooling  draws  the  exhaust  steam 
from  the  cylinder,  and,  by  condensing  it, 
reduces  the  resistance,  as  already  stated. 
Gain  by  Condensing 

Let  us  determine,  if  we  can,  the  gain  in 
power  due  to  condensing  the  exhaust. 
Suppose  the  indicator  card  from  a  non- 
condensing  engine  is  represented  by  the 
diagram  (Fig.  3)  on  the  blackboard.  It 
is  evident  from  the  foregoing,  that  the 
entire  card  is  above  the  atmospheric  line. 
The  scale  of  pressures  is  laid  off  as 
shown. 

In  a  previous  Chalk  Talk,  we  learned 
that  the  area  of  an  indicator  card  is  pro- 
portional to  the  power  developed,  and 
also  that  this  area  is  equal  to  its  length 
multiplied  by  a  height  representing  the 
mean  effective  pressure.  Therefore,  the 
work  done  may  be  represented  by  the 


rectangle  A  B  C  D  of  Fig.  4.  Although 
steam  is  admitted  at  100  pounds  per 
square  inch,  the  average  net  pressure  in 
this  case  is  only  70  pounds. 

Now  let  the  exhaust  steam  enter  the 
condenser.  The  back  pressure  will  now 
be  about  12  pounds  below  atmospheric 
pressure  (see  Fig.  5).  The  actual  re- 
duction in  back  pressure  will  then  be  14 
pounds ;  and  the  power  developed  will  be 
represented  by  the  rectangle  B  C  E  F/\i 
FE  is  drawn  below  the  atmospheric  line 
to  the  same  scale  as  BC  is  above. 

Now,  if  the  power  developed  while 
non-condensing  is  represented  by  the  ex- 
pression, 

70  X  Length  of  Card, 
and  that  developed  while  condensing  is 

84  X  Length  of  Card,  then 
the  increase  is  evidently 

14  X  Length  of  Caul,  and 
the  gain  per  cent  is 

14  X  Length  of  Card_  1  _2na^ 
70  X  Length  of  Card"^~  ^ 

The  gain  in  power  does  not  indicate 
the  gain  in  economy,  although  it  is  often 
economical  to  use  a  condenser.  The  rela- 
tive cost  of  the  fuel  and.Qp^lin^nW^tQiiJs 
the  important  factor.  '^^ 
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Hqiier  Davenport  the  fnjuoufl  political  cm-tootiiat 
flays;  "  I  am  u^nir  Pof^t'ii  Dmwin^  Ink  and  find  it  th« 


Send  for  rleacriplive  oircuior,  containing  the  slrtmi^eflt 
testimonials  from  ncpreKeiitiitivc  draftsmen  in  every 
prof«!4aion.     }i  oz.  battle  for  teat  piostpiud  20  cents. 

The  Frederick  Post  Company 

Sills  Manufmrturer* 

27  Reade  Street  218  S^  Clark  Street 

New  York  Chicago 


The  Plume  ^  Atwood 
Manufacturing  Co. 


199  Lake  Street 


CHICAGO 


Sheet  Brass,  All  Tempers 
Brass  and  Bronze  Drill  Rods 
Brazed  and  Seamless  Tubing 

Brass  and  Copper  Wire 

German  Silver  Sheet  and  Rod 

Eagle  Brand  Copper  Rivets  and  Burrs 

Eagle  Brand  Brass  Escutcheon  Pins 

Brass  Bntts,  De?  V,  Narrow,  Broad,  Middle 

Ball  Tip  and  Water  Closet  Brass  and 

Iron  JacK  Chain 

Brass  Safety  Chain,  Etc 


Catalog      on      ^Application 


Life  Stories  of  |i 

Successful  Men    ^;! 

HENRY  PHIPPS 


By  HENRY  M.  HYDE 

Author  of  "The  Buccaneers" 

JT  was  a  black,  blustering,  rainy  night 
in  1859.  A  short,  slender  boy  of 
about  twenty  was  sweeping  out  the 
office  of  Dilworth  &  Bidwell,  deal- 
ers in  iron  spikes  and  gunpowder,  in  the 
thriving  town  of  Pittsburg,-  Pennsyl- 
vania. His  work  done,  the  young  fellow 
hurried  home,  ate  his  supper,  and  then. 
in  the  face  of  the  dnving  storm,  started 
to  walk  out  to  the  ragged  outskirts  of  the 
town,  where  on  a  hillside  stood  the  little 
forge  and  blacksmith  shop  of  Kloman  & 
Company.  There  he  went  to  work  at 
once  on  the  books,  making  the  proper 
charges  for  the  work  done  during  the 
day,  taking  account  of  the  stock  on  hand, 
and  leaving,  when  he  started  home  at  1 1 
o'clock,  a  clear  and  complete  statement  of 
the  condition  of  the  business.  At  7 
o'clock  the  next  morning,  he  was  up 
and  out  on  his  way  to  his  daily  work  in 
the  office  of  Dilworth  &  Bidwell. 

You  need  read  no  further  to  discover 
why  the  success  of  Henry  Phipps  was  in- 
evitable. The  amazing  and  stupendous 
growth  of  the  iron  and  steel  industry  in 
and  about  Pittsburg  gave  him,  it  is  true, 
an  unequaled  opportunity;  but  it  is  im- 
possible to  conceive  of  circumstances  in 
which  the  dogged  determination,  the  un- 
ending industry,  and  the  native  ability  of 
young  Phipps  would  not  have  compelled 
a  large  success.  The  life  stories  of  few 
successful  men  are  more  inspiring  to  the 
ambitious  youth,  for  his  contains  nothing 
of  genius,  luck,  early  advantages,  or  the 
influence  of  powerful  friends.  Any 
young  man  who  has  good  health,  and 
that  dauntless  determination  which  is 
willing,  if  necessary,  "to  scratch  its  way 
through  a  mountain  to  success,"  may 
hope  to  follow  iftijM^eS^^e^-U^ljtre  is 
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Moving  Picture  Machiiies,  Films 

Stereopticons,  Ma^ic  Lanterns,  Views 

AmbitiooB  men  with  sufficient  capital  and  energy  find  a  pleas- 
fnff  and  lucrative  occupation  in  the  public  entertainment  budness 
with  moving  pictures  and  lantern  slides.  A  moving  picture  outfit 
would  cost  a  minimum  of  1200.00,  and  an  increasing  amount 
according  to  the  number  of  views  purchased. 


] 


HoTlag  Ptotwre  iMUae,  Prite  971.00 

The  moving  picture  films  are  the  most  expensive  item  in  an 
equipment.  These  cost  12  to  16  cents  per  foot,  and  vary  in  length 
from  40  to  1000  feet  for  each  subject.  The  so-called  "feature 
films"  average  about  GOO  feet  in  length. 

Stereopticon  views  to  illustrate  songs  are  popular  everywhere, 
and  inexpensive;  a  set  of  sixteen  views  for  one  song  is  worth 
$8 .  00 .  While  th  e^  are  bointr  projected  upon  the  curtain ,  a  singer 
or  phonoitPaph  reproduccH  th«  Hotijf. 

Detail^  informalioti  about  Movinjr  Picture  MAch^neii.  FilTna^ 
5t£FeoptLf!<HiB  and  Views  will  be  found  in  our  CataLoflriMiti  A,  mailed 
free- 


I 


nyjLyjPjpjijijyiiiULyyiiyijgjPjp^ 


KLEINE  OPTICAL  COMPANY 

Specialists  ia  Projection  Apparatus 

52  State  Street  ::  ::  CHICAGO.  ILLINOIS 


Mention  The  Technical  World. 


492 


THE  TECHNICAL   WORLD 

LIFB  STORIES— HBRRT  PHIPPS— (Contiiiued) 


'Xmas  Gifts 

A  List  of  25  Cent 

Electrical  and  Mechanical  Books 


A  Line  of  Slide  Valve  Models 


CORDEIRO*5 

Movable  Model  for  showing  the  time 
at  any  place  many  part  of  the  World 
at  a  GLANCE,    Price,  25c. 


Six    SCALE    Drawings    of    High    Speed 
Steam  Engine,  etc.     Price,  50c< 

Schneider  Care  and  Handling  of  Electric 
Plants,     Leather,  ^1,00. 

AUTHORIZED    REVISED    EDITION 

Thompson's    Dynamo-Machinery 

1000  pages,  with  colored  and  folding  plates. 
Price,  ¥7-50>     (Special  Offers) 


IS 
O 


o 
o 

o 


LETTERING 
GAS   AND  OIL  ENGINES 

ELECTRICITY 

STEAM    ENGINEERING 

GAS  ENGINEERING 

MINING 

IRON  AND  STEEL 

BRASS,  IRON  FOUNDING 

FACTOJIY  DEPRECIATION 

PLUMBING   AND   HEATING 

TROPICAL  AGRICULTURE 


Descriptive  Lists  FREE 


WOR.KSHOP   RECEIPTS 

A  valuable  Technical  CyclopEedia,  in  5  Vols. 
Special  Subscription  Offer, 


Spon  £y  Chamberlain 

PubMshers  of  TECHNICAL    BOOKS 

T.  Wm    Liberty    Building 
Ne^w  York 


no  magic  secret  about  it.  Andrew  Car- 
negie made  his  first  considerable  money 
in  speculation,  and  he  put  a  mortgage  on 
his  mother's  homestead  to  raise  the  funds 
to  speculate  with.  But  Phipps,  who  has 
ten  millions  or  so  for  every  letter  of  his 


Henry  Phipps. 

name,  never  risked  a  cent  in  an  uncertain 
enterprise.  And,  if  authorities  may  be 
believed,  he  had  more  even  than  Carnegie 
himself  to  do  with  building  up  the  vast 
fortune  of  the  latter.  Phipps  was  the 
creative  force  which  coined  iron  ore  and 
coal  into  gold  ;  and  Carnegie — the  human 
sponge — absorbed  a  large  part  of  it. 

Henry  Phipps  was  born  in  Philadel- 
phia in  1839.  His  father— a  shoemaker 
—was  a  man  of  energy  and  some  ambi- 
tion. His  mother  was  a  woman  of  con- 
siderable education.  From  one  he  got 
an  aspiring  disposition;  from  the  other 
a  taste  for  reading.  That  was  all;  but 
that  was  enough. 

Formal  education  he  had  little.  Fate 
or  destiny  sent  the  family  to  live  in  Pitts- 
burg. Rut  even  before  that  move,  young 
Henry  had  gone  to  work  as  an  office  boy 
in  a  Philadelphia  store.  He  found  a  job 
of  the  same  kind  [i^iitfe  t^^^iS^hTOlt^uHe 
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A  Modern  Battleship 


<L  We've  Made  an  X-Ray 
Kng raving  that  ought  to  be 
in  Every  Home  in  America* 


This  gives  but  a  faint  idea 
of    the    engraving, 
which  is  36  times 
this   size. 


It  is  a  Battleship  of  the  very  latest 
type,  complete    in   every   detail   from 
ram   to   nidder   and   from   keel    to 
truck  light.     You  see  every  detail 
of    its    construction,    see    what 
each   part   is  for,  and  how  it 
works.    Not  a   single   thing 
is    omitted    from    the    12- 
inch   turret  gains  to  the 
little  rapid  firers  in  the 
:fighting      tops     or 
from    boilers    to 
soup  kettles. 


Wc 
want  a 
good  agent 
in  every  town, 


It  gives  you 
a  better  idea 
of  a  naval  vessel 
than  you  can  get 
in   any   other   way. 
Every   part   is   made 
exactly  right,   and  has 
been  approved    by    naval 
engineers.     Any  portion  can 
be  measured,  as  it  is  all  drawn 
to  scale.     The  correct  name  of 
every  part  is  also  given,  so  that 
it  is  a  cyclopedia  of  naval  informa- 
tion such  as  has  never  been  attempted 
before.     And  above  all,  flies  the  inter- 
national code  signal, 

"We  Can  Defend  Ourselves" 

A  whole  sermon  in  self  reliance  and  indicating 
the  true  use  of  any  naval  vessel*  ^  A  Copy  of  the 
large  engraving,  28x44  inches  on  plate  paper  will  be 
mailed  in  a  stout  tube  for  50c  U.  S*  currency. 


THE   DERRY-COLLARD  COMPANY 

256-C   Broadway,  New  York 


BitUrpm  the  D-C  Bo&k  Ciuh 
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THE  EFFICIENCY  of 
JEFFREY  MACHINERY 


FOR 
POWER  HOUSE 

EQUIPMENT 

IS  NOT  OIPAIHED 
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Estjmatea  and  plAns  submitted  ta^  with  catalo£iie0  oa 
ELEVATING,  CONVEYING,  POWER-TRANSMITTIHG 

THE  JEFFREY  MFG.  COMPANY 

Culumbrntp  Ohio,  U.  S«  A. 


KEEP   POSTED 

on  the  litest  practice  in  the  designing, 
building  and  operatiiig  df  motor  driven 
vessels  by  reading 
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17  Battery  Place,  New  York,  U,S.A. 
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J 2. 00 J  Foreign,  $3*50*  Sample 
cop)'  free. 
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swept  out  a  jewelry  store,  and  performed 
similar  duties  in  the  book  store  of  John 
D.  Eagan.  But  there  must  have  been 
some  sort  of  magnetism  about  him,  for 
he  was  inevitably  attracted  by  iron.  He 
saw  small  prospects  in  his  present  em- 
ployment; and,  in  a  fit  of  desperate  de- 
termination, he  one  day  borrowed  a  silver 
quarter  from  his  older  brother,  and,  with 
that  money,  paid  for  a  "want  ad''  in  the 
columns  of  a  Pittsburg  paper.  Dilworth 
&  Bidwell,  dealers  in  steel  spikes  and 
gunpowder,  wanted  a  "cub."  They  an- 
swered Henry  Phipps's  "ad,"  and  he  got 
a  job  with  them. 

Right  then  and  there  his  career  began. 
Pie  did  his  work  well.  He  did  more.  He 
studied  at  night ;  and  presently,  when  the 
fimi  needed  an.  assistant  bookkeeper,  he 
was  ready  to  fill  the  place.  All  the  time, 
he  was  saving  his  money.  Meanwhile 
he  made  the  acquaintance  of  Kloman  & 
Company,  the  blacksmiths,  who  had  not 
business  enough  to  hire  a  regular  book- 
keeper, but  were  glad  to  get  the  "after- 
working-hours"  service  of  young  Phipps. 
Kloman  &  Co.  soon  found  they  could  use 
a  little  more  capital.  Henry  Phipps  had 
a  little  capital  waiting  for  investment. 
He  put  it  into  the  firm,  and  became  a 
silent  partner.  All  the  while  he  was 
working  for  Dilworth  &  Bidwell.  That 
he  did  this  work  well,  and  did  not  allow 
his  interest  in  the  firm  of  Kloman  &  Co. 
to  take  too  much  of  his  attention,  is  suf- 
ficiently proved  by  the  fact  that,  when 
the  former  firm  split  up,  Bidwell,  one  of 
its  partners,  was  glad  to  take  Henry 
Phipps  into  business  with  him  under  the 
title  of  Bidwell  &  Phipps. 

Presently  the  Kloman  enterprise  grew 
to  such  an  extent  that  it  demanded  all  of 
Phipps's  attention.  Thomas  Carnegie, 
elder  brother  of  the  great  iron-master, 
came  upon  the  scene  at  about  this  time ; 
and  he  and  Phipps  joined  forces  in  the 
building  of  a  small  iron  mill.  They 
made  it  pay  well  from  the  start.  Then 
appeared  Andrew  Carnegie,  already  well 
started  on  the  way  to  a  big  fortune  as  the 
result  of  successful  speculation  in  sleep- 
ing-car stock  and  oil  well  property.  He 
bought  or  came  into  possession  of  a 
larger  iron  mill.  This  mill  was  losing 
money.  It  bade  fair  to  absorb  the  Car- 
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A       SCHOOL       WITHIN       ITSELF 

THEIRE  are  XIX  chapters  of  sabjecta,  eanriiur  yoa  from  the  fandamentel  prindplee  of  electricity  on  throa^h  the 
various  branches  to  a  point  where  the  caruul  student  comprehends  the  complete  dfirigning,  care  and  operation 
of  a  dsmamo  Or  motor.    Each  subject  is  carefully  written  and  to  the  point.    After  a  student  studies  a  subject, 
he  is  questioned  on  that  subject  in  such  a  manner  as  to  brine  clearly  to  his  mind  the  points  he  needs  to  know  reflrardinfl: 
same.    A  DICTIONARY  in  back  of  book  will  enable  him  to  learn  the  meaninir  of  any  electrical  word,  term  or  phrase 
used  in  this  book,  as  well  as  hundreds  of  others  in  common  use.   All  required  tables  necessaiy  in  the  study  are  in  ik 


$2.00  per  Copy— Third  EdhiOll— 11.000  Copies  Sold  The  offer  we  make  of  ref  undinsr  money  if  book  is 

=- not  satisfactory  upon  examination  is  an  untjsuai* 

ONE  in  connection  with  the  sale  of  a  book.  But  we  have  no  fear  of  its  return.  Your  decision  will  be  what  thousands  of 
others  have  been.  Money  would  not  buy  it  if  it  could  not  be  duplicated.  We  could  print  testimonialB  by  the  hundreds. 
It  is  best  to  order  and  be  your  own  jud^e  of  its  merits. 

CLEVELAND  ARNATUKE  WORKS,  aeveland,  Oliio. 

AMMBiGAli  Gbbatbst  REPAIR  WoRKS.    Armatures  and  Fielda  Wound— Commutators  FUled.      ^V 
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CThis  is  what  one  customer  has  to  say 
about  the  Dies  we  send  out  with  our 
Pipe  Cutting  and  Threading  Machines : 


n  We  bought  our 
"  over    twenty-fi 


machines 
-five   years 
ago»  and  are  using  some  _ 
of  the  original  dies  today,  if 


I 


CLet  us  tell  you  about  the  lasting  qualities 
and  small  repair  bills.  Our  machines  are 
the  Standard*  Made  in  all  sizes,  for  cutting 
and  threading  ^^  to  18'  pipe. 

BignaU  ^  KeUer  Mf^.  Co. 

Leclaire,   Edwardsville,    Illinois 


Adjustable  Drawlni: 
TABLE5. 


$5.oo 


The  Cash  with 
Order  Price 


Adjustable  to  a  required 
height  and  an^rle j  tops  of 
hard  or  soft  wood.  30x28  Inch- 
es, weight  40  lbs.  Shipped  by 
freight  Id  the  Knock  down. 
Olrcular  free  of  full  line  of 
Tables. 

The  Hetterschied 
Mfg.  Works. 

317  South  Divltloa  Street, 
GRAND  KAPIDS,  MICHIGAN. 


Colambia 
No.  1 


A  HANDY 


$3.52 


Drawing  Easel 

Price, 

Casb  in  Advance 

Quickly  and  easily  adjustable 
to  bt:ight  and  inclination. 
Neatf  cotopact  and  \\^)\i  yet 
stronL^  Made  in  walnut  or 
oak.  WeiKht  lOpounds.  Folds 
itUo  space  32  in.  X  21  in.  X 3  in. 
Ehipi»ed  by  Expi  ess  at  receiv- 
ers tJiiJtrTsse.  Just  the  thing 
fur  correspondence  work. 
StiTid  fin  descriptive  circular. 

E.  C.  ENTLER 

Ti4)^.t:$Q      Benaparte*  lewa 


LIFE  8T0RIBS~HB]fRT  PHIPPS-(Coilcliidea) 

negie  fortune.  But  the  wisdom  of  the 
canny  Scotchman  came  to  his  assistance. 
Phipps  and  Thomas  Carnegie  knew  how 
to  run  an  iron  mill.  They  had  had  suc- 
cessful experience.  To  them  went  An- 
drew Carnegie  with  a  proposition.  They 
three  would  form  a  company.  He  would 
put  in  his  mill,  and  hold  forty  per  cent 
of  the  stock.  Phipps  and  Thomas  Car- 
negie would  put  in  such  capital  as  they 
possessed  and  their  experience,  and  hold 
the  remaining  stock.  The  deal  was  made ; 
also  the  vast  fortune  of  Andrew  Car- 
negie— potentially,  at  least. 

Phipps  ran  the  finances  of  the  new 
concern ;  Thomas  Carnegie,  the  mill 
proper.  And  the  mill  began  to  pay  well. 
Then  Phipps,  never  satisfied  till  he  knew 
all  about  a  subject  in  which  he  was  inter- 
ested, fussed  around  the  furnaces  until 
he  discovered  a  new  process  of  making 
pig  iron  which  cut  the  necessary  expense 
down  by  a  large  percentage.  That  proc- 
ess was  kept  secret  for  a  long  while, 
and  it  fairly  poured  big  profits  into  the 
coffers  of  Carnegie,  Phipps  &  Company. 

There  is'nt  any  use  in  going  further 
with  this  story.  If  the  lesson  isn't  plain 
bv  this  time,  it  never  will  be. 

'  When  the  billion  dollar  "Steel  Trust" 
w^as  formed,  Henry  Phipps  had — next  to 
Andrew  Carnegie — the  largest  interest  in 
it.  He  had,  it  is  certain,  more  money 
than  any  human  being  can  possibly  know 
what  to  do  with.  To-day  the  little,  short, 
slender,  "pony-built"  errand-boy  of  the 
late  fifties,  lives  in  a  Scotch  castle  and 
in  a  Fifth  Avenue  palace,  retired  from 
active  business.  In  personal  manners  he 
is  gentle  and  retiring.  He  has  given 
great  conservatories  to  the  town  where 
he  made  his  wealth,  and  in  other  ways  has 
shown  the  philanthropic  spirit. 

There  seems  to  be  no  good  reason  why 
any  young  man  may  not  follow  his  ex- 
ample— up  to  the  full  limit  of  his  abili- 
ties and  his  opportunities. 
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GREAT  BURNHAN 


Engrin«er8  and  students 
send  for  th«   "Red 
Book."  It  wlU  In- 
terest you. 


Addreas  the 

UNION  STEAM  rUMP  CO. 

Battlb  Crrbk,  Uich. 

M  So.  M adiaon  St. 


AIR  AND  CIRCULATING  PUMP. 


STEAM  PUMPS 
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LUNKENHEDfER  "VICTOR"  VALVES 


liade  in  iron,  brass  mounted  witii  stationary  stem 
or  outside  screw  and  yoke,  with  and  without 
by-pass. 

All  weaxinc parts  of  the  best  bronze  composition. 

Material  and  workmanship  of  the  highest  grade. 

Specify  * '  LUHKBNHBIMBR  "  Victor  and  order 
from  your  dealer. 


BspeciaHy  designed  for  use  in  high-pressure  power 
plants. 

Win  take  pressure  from  either  end. 

Can  be  packed  under  pressure. 

Cut  tiiis  out  send  to  us  and  we  will  mail  you  a  copy 
of  our  catalogue. 


THE  LUNKENHEIMER  COMPANY 

Largest  Bfanufacturers  of  Engineering  Specialties  in  the  World 
Main  Offic^j  and  Wor^f:  CDfCDINATI,  OHIO, U.S.  A. 

No.  28 •  


Haw  York}  tS  CortUad  M.         FhllMlcl|ihiat  1499.SS  CallowUIl  St. 

Hew  Orl«aaai  Tnlaae  HowroMli  Balldlag 
LoBd»Bt  tft  Great  Dover  8l.  PitrUt  tA  BoalevKrd  TolUlra 


CRANE  SELF-PiCKINB  VALVES 

This  device  applied  to  Radiator  Valves  obviates  the  annoyance  caused 
by  leaky  stuffing  boxes  in  soiling  carpets,  walls  and  ceilings,  and  the 
constant  attention  necessary  in  keeping  them  tight.  Equivalent 
results  are  obtained  when  applied  to  Globe  and  Gate  Valves. 


WriU  for  CompUU  TociCi  Caiatogu* 


CRANE  CO. 

CHICAGO 


E8TABLI8HED    1866 


Minneapolis 

Salt  Lake  City 

San  Francisco 

Los  Angeles 

Portland,  Ore. 

Watertown.S.D. 

Spokane 

Seattle 

Duluth 

Fargo,  N.  D. 


are  the  standard  for  accuracy,  workmanship,  design  and 

finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,  it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.       Athol.  Mass.  XL  5.  A. 
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Itod  Tblrd  Fatfwi  a(  the  Initex  of 


CoiQprQ$«ed   Air  Starter      Ccno- 
prestiLi>n  aad  Its  Helitii^ii  to  Pou'tyr. 

l>nrsaiaii      rrL!tMLJ9i.<u         Coiu9tiicU<(l 

(lip  CyUudt^r.^      riiuite  or  Dt^reotJvu 

'.^a¥B  of  Tni^  [irnillon.  CrciHStiL'^kd 
K  tioek,  Cli  I'l  k  ^-d  I  ti  It?  t  l^Kuva^.  Uotkl 
WeiLCM^r  Afr^i:t!i  Btartiiiff,  How. 
CiftDSiiiA  for  SJuwer  8^»o<Hl  aiia  Btop- 
ptdif  of  li^ntrEpe,  Cm  IloiesoF  B»Bf- 
InUfl.  CjrliMder,  Itittirlni' of.  iHsMU 
lAte>  niiuneUT  of  Drank  Kts'tft. 
lefer  of  Fljrwheetii.  [»<.ifihit 
indaror  PAJiLncvd  EritfJEfi.  JJ&ntp 
lUar  Unfit  for  fcncUn?  lioc»trv.    Ut- 

ma09lDD«  of  FoUIMlfttlOTli       DvpLtl   Df 


Book  Oh  Jofit  eucli 

Mfttlitd,  Poiftpftid  Qfickn 
Tec«tiit  of  pucp,  §1 ,00 

■  ■APTilLfcK»  — 

Authn  r  and  Pil  Mieb  e  i , 

Cor.  4tii  Arvd  MAdLioti  As^v 

AndH.'n*"iIlK  hid. 


HAVE  YOU  SEEN  IT  ? 

THE  LVKINS 

GLAESUM  HONE 

FOR  8HARPBNINQ 

RAZORS,  SURGICAL  AND 
DENTAL  INSTRUMENTS. 

It  is  absolutely  the  ONLY  perfect  Hone  ever  made 
witb  which  a  man  can  hone  his  own  razor  with  perfect 
satisfaction.  The  surface  will  always  remain  true. 
Gives  the  Razor  Just  the  right  edge  aad  Gives  It  Quick 
Use  it  30  days,  if  not  entirely  satisfied  send  it  back  and 
we  will  return  the  money.    Sent  postpaid  for  76  Cents. 

J.  M.  LUKINS  COMPAMY,  n^f'A'SL'^i'W^^f'i 


The  World's  Headquarters  for 

Electric  Novelties  and  Supplies 

If  It's  Electric  We  Have  It.    We  VnderseU  All. 

XmuTrrcTjLnJn^  AEi.l  [lattery I  8.00 

Uatterjr  Tables  ]^i III P 3.00 

Battery  HanHinjf  Ijimp 10.00 

TfU- )>lioiif^4  cuiit  I tk'lc .2.50,    6.95 

£l«H|itr4(>  J»oof  iTt^LJH 1.00 

EJi'PctrVcriLniage'  Lfli»fj«i 5  00 

EltHHf  Ln litem?,,,.   «.00,    8.00 

|»J  00  SlL'ttlciil  H»tt^r*(j# 8.06 

|j 'i.  m  nt>i  t,  w 1 4  h  Hnxiwuiory 2.50 

Ti  l«:(fr*i  ill  OiJint,^ 2.00 

Hntt<.r>  Rji.torii 75c  to  12.00 

BjiT  terj  Pun  llotnT 6.50 

Jik'Vi  I*?  >:U  rtrk:  UfflltJ^ 8.50 

KitWU  In  Kjillwuy   .,►*,* 8.25 

rn-^KTt  l-*]a.Hli  Ll?ht»  *. 1.00  to    2  50 

^c*:tl.lO  LIglits VOc,  1.00  and    1.26 

OHIO  ELECTRIC  WORKS.  Clevelaad.  0. 

Agents  Wanted.    Send  for  New  Catalogue  Just  Out. 


DYNAMO    CASTINGS 


PunchinfiTs,  Castinsrs,  Materials 

and  Blue  Prints 

for  the 

FranKlin  Dynamo 

Price,  $3.50  and  up 


Output  10  volts,  5  amperes.       Write  for  Circular  7. 

PARSELL  %.  WEED 


129-131  W.  31st  St« 


NEW  TOIK  CITY 


Displacement  of  Ships 

Question:  I  am  taking  advantage  of  your 
offer,  to  ask  for  information  through  your 
magazine.  I  wish  some  one  would  kindly  give 
some  information  as  to  displacement  of  boats, 
and  what  base  it  is  figured  on. — J.  P. 

Answer:  The  displacement  of  a  vessel 
is  the  weight  of  the  volume  of  water 
which  it  displaces.  For  sea  water,  it  is 
equal  to  the  volume  of  the  vessel  beneath 
the  water  line  in  cubic  feet,  divided  by 
35,  the  result  being  the  displacement  in 
tons  of  2,240  pounds. 

The  displacement  or  gross  tonnage 
is  sometimes  approximately  estimated  as 
follows : 

If  L  denotes  the  length,  in  feet,  of  the 
boat;  B,  its  breadth  in  feet:  and  D,  the 
mean  draft  in  feet,  the  product  of  these 
three  dimensions  will  give  the  volume  of 
a  parallelopipedon,  in  cubic  feet.  Putting 
V  for  this  volume,  we  have: 

V  =  L  X  B  X  D 

The  volume  of  displacement  may  then 
be  expressed  as  a  percentage  of  the  vol- 
ume V,  known  as  the  "block  coefficient." 
This  percentage  varies  for  different 
classes  of  ships.  In  racing  yachts  with 
deep  keels,  it  may  be  as  low  as  22;  in 
modern  merchant  vessels,  it  varies  from 
55  to  75.  For  ordinary  small  boats,  50 
will  give  a  fair  estimate.  The  volume  V, 
obtained  as  above,  when  multiplied  by  the 
correct  "block  coefficient,"  will  give  the 
actual  volume  of  displacement  in  cubic 
feet.  Dividing  the  volume  of  displace- 
ment by  35,  as  mentioned  above,  gives  the 
displacement  in  tons. 

In  ship  construction,  more  accurate 
methods  are  employed  than  the  above. 
From  the  plans  of  the  ship,  different 
water  lines  are  determined  ;  and  by  means 
of  these  curves,  together  with  the  cross- 
sections  at  regular  intervals  along  the 
ship's  length,  the  displacement  can  be 
accurately  deterniin^^.,.^^,  byCoOgle 
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Xmas  Tree  Outfit 


THIS  outfit  conHuU  of  a  numbrr  of  f««t  oF  flexible  cord  willi. 
a  regular  attaching  plug  at  one  ?nd^  and  branch  festoons, 
each  having  flight  itiiiiiatiire  pendant  kkIccIs  wined  thereon. 
With  the  outfit  b  sUDplied  the  nccce^aaty  number  of  Mmiature 
Decorative  Lampi^  plaji)  and  in  colors. 

Q  To  arrange  the  I^KtiEig  decoration  it  ia  necessary  only  to  icrew 
the  attachif^  plug  into  the  nearest  regular  lamp  socket,  drape 
the  wires  over  the  tree,  screw  the  littSe  lamp*  into  the  sockets, 
and  the  decoration  ii  complete, 

Q  The  outfit  is  simple,  fexible,  thoroughly  constructed  and  pcf«- 
foctly  safe, 

QThe  first  co«t  is  low,  cotvidering  th«t  the  Mmiature  Lamps 
are  included,  and  an  outfit  once  purchased  will  last  for  years  and 
can  be  used  repeatedly  with  Tittle  trouble  and  no  additional 
expcnie. 

flThe  DutAts  will  be  supplied  for  eight  lamps  and  mitStJples  of 
eight;  that  is  8,  16,  24,  etc.,  lamp.  Orders  should  specify 
voltage  of  circuit  and  type  of  regular  lamp  socket  used. 

The  following  h  a  Idt  of  the  sizes  tuppikd: 

Eight  LkU  Oulfil $5.00 

Sixteen  Light  Outfit 8.50 

Twenty-four  Light  Outfit fZ.OO 

Thirty 4W0  Light  Outfit 15,00 

Extra  festoons  (ready  for  connection)  consisting  of  eight 

sockets  with  e^itra  lamps  for  increasing  size  of  outfit     4.00 
The  Twenty- four  Light  Oui£t  is  the  Etondard  size. 


«f 


Ready"  Memorandum 
Pad*Holder 


WITH  one  of  our  Pad- Holders  screwed  to  the 
wal^  as  shown  in  illustration,  writing  paper  is 
always  ready  to  take  dowu  orders  and  memo- 
randums received  over  your  telephone,  Each  holder  has 
spring  clip  to  hold  paper,  as  well  as  straight  edge  for 
tearing  oft  memorandums.  It  does  not  require  special 
pads. 

Price  Each  $1.00  Postage  Paid, 


THE  W.  G.  NAGEL  ELECTRIC  COMPANY 

520  ADAMS  STREET,  TOLEDO,  OHIO 


^gff^ff^ 


Google 
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Ei-Oeryth  in^ 

Electrical 

Dynamos  and  Motors 
0 


Fans, 
Lamps  and 
Telephones 


Write  for 
Catalogue  Bj 
BiiUetina 
and  Prices 


We  carry  an  im- 
mense stock  and 
make  prompt 
shipments 


The  Wesco  Supply  Co. 

St  Louis,  U,  S.  A. 


CONSULTING  DEPARTMENT- (Continaed) 

Three- Way  Switch  Connections 

Question:  Enclosed  herewith  find  two  pen 
sketches.  In  regard  to  sketch  No.  i,  I  wish  to 
know  how  lights  A  and  B  can  be  arranged  on 
a  three-way  -switch,  so  that  when  light  A    is 


WVya  frofn  Tranaformmr 


n. 


UghtA 


U^B 


% 


Tftr994yay  Switch 
Fig.  1. 

on,  light  B  will  be  off,  and  vice  versa — i.  e., 
completing  a  circuit  on  one  light  and  breaking 
the  circuit  on  the  other  by  a  single  turn  of  the 
switch.  In  sketch  No.  2,  I  wish  to  know  if 
this  is  the  proper  method  for  connecting  up 
three-way  switches. — R.  JV.  C. 


"T 

Uqht 


Saitoh 
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Thre^-Way  Saitoh 
Fig.  2. 

Answer:  Referring  to  sketch  No.  i, 
the  full  lines  represent  the  part  which 
you  show.  The  sketch  has  been  com- 
pleted with  dotted-  lines  indicating  the 
proper  method  of  wiring  to  obtain  the 
desired  result.  One  turn  of  the  switch 
will  throw  off  the  light  which  is  burning, 
and  throw  on  the  other,  in  every  case. 
The  wiring  shown  in  sketch  No.  2  is  en- 
tirely correct  fdr  the  three-way  switch  as 
it  is  used  for  the  purpose  of  controlling  a 
light  from  two  separate  points.  The  light 
can  be  turned  on  or  off  from  either  of  the 
two  three-wav  switches  shown. 


Probable  M.  E.  P.  of  Steam  Engines 

Question:  Please  explain  how  to  find  the 
Mean  Effective  Pressure  of  a  6  x  I2  steam 
engine  making  250  revolutions  per  minute,  the 
boiler  pressure  being  80  pounds  by  gauge. — 
F.   J.  I 

Digitized  by  ^^UU^^lC 
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WHEN  ALL  AT  SEA 

As  to  the  best  Boiler  Foodor  for  your  ptant,  pin  your  faith  to 

The  Penberthy 
Automatic  Injector 

It  can  be  trusted  to  give  alw^y^  the  same  unvarying  satis- 
factory service.  Its  record  for  handling  hotter  water 
starting  at  the  lowest  pressure,  and  workiDf^  at  highest 
pressure,  has  jnade  it  a  favorite  with  over  3p50,0O0  engineers. 
Follow  their  example  and  get  the  best. 

The  Penberthy 
Lo^w  Water  Alarm 

differs  from  the  usual  **coltimn  "  type,  and  is  in  every  way 
better  and  surer*  It  cannot  be  stopped  by  lime  or  sedi- 
ment, and  has  been  proven  by  every  test  absolutely  reliable* 
Best  and  costs  less. 

Every  engineer  should  have  oar  catalog  ready  for  instant  reference.      Write  for  it  to-day. 


PENBERTHY  INJECTOR  COMPANY, 

365  HOLDEN  AVENUE,  DETROIT,  MICHIGAN,  U.  S.  A, 

Largest  Manufacturers  of  Injectors  in  the  World, 


PSNBERTHY  INJECTOR  COMPANT,  LTD., 

wiMDsaR,  airr. 


Fenberthy  Bullet lo  sent  free 
for  three  months. 
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sb»  CZC\2f^  Off  on  Catalogue  Prices 

M    *^  "     Hereafter  we  will  grive  to  the  public 

m  direct  in  fall  all  teachers'  and  dealers'  discounts 

^^^^    on  violins,  gruitars,  mandolins,  and  other  stringed 

^^^^k   instruments.  Our  standard  Lewis  Orchestra  No.  1 

^^^H   violin  (worth   easily  $25  to  $30   amonsr  dealers; 

^^^^p  listed  in  our  catalogrue  for  years  at  $21;  now 

^^^H    flO.50  net  direct   to  you).    The  famous  Lewis 

^^^^^    Stradivarius  model  $66  violin  for  132.50.    Other 

^^^^^^  values  for  from  $3. 50  to  $125  and  upward.     We 

^^^^^^  are  the  largest  and  oldest  exclusive  strinered 

^^^^^V  instrument  house  in  the  U.  S..  and   import 

^^^^^  direct  from  •ur  own  worKthop*  in  Eisleben. 

■  Germany,  and  Padua,  Italy.     Ten  days'  free 

trial  of  our  instrument.    Write  for  catalogrue. 

WM.  LEWIS  tL  SON, 

Dept.  T.  220  Wabash  Avenue.  Chicatfo.  111. 
OUR  SPECIALTY :    Strings  for  the  professional  trade. 


What  Is  Daus' Tip-Top? 


TO  PROVE  ?"'  ^,. 

Tip  Top 


ia  the  Iwat  and  eimplest  devica 
for  makm?  loocopiesfrqm  pea 
written  and  50  Gcrpies  fit>m 
typewrit  tea  ori^nal.  we  will 
ship  conipltte  duplicator,  c^p 
fljic  without  deposit  tm  tcD  ( lo)  days'  trials 

Price  fS7.S0  less  trade  discmint  of       dtC  AA  «ia'I- 
33hlKic«ntor HpOtUU   lid 

The  Felix  G.  L,  Daus  Duplicator  Co. 

Daus  Building,  1 1 1  Jolm  Street,  Hew  York  City 


THE    ENGINEER 


is  a  power  plant  paper  for  en^rineers—for  those  who  in- 
stall, operate  and  care  for  machinery,  whether  steam, 
electric,  ffas  or  hydraulic. 

The  issues  of  one  year  contain  about  one  thousand 
pasres  of  reading  matter.  The  articles  are  in  the  highest 
desrree  educational,  and  of  the  most  authoritative 
character.  Every  phase  of  every  power  plant  subject  is 
treated  in  a  manner  both  populiur  and  interesting. 

ISSUED  TWICE  A  MONTH.      ONE  DOLLAR  A  TEAR 

Write  for  free  sample  copy. 
^/>€  ENGINEER  PUBLISHING  COMPANY 
357  Dearborn  Street.  CHICAGO.  ILL. 


The  Cushman  Motor 

The  wonderful  new  power;  maximum  efficiency; 
minimum  bulk.  Especially  adapted  for  marine  or 
auto  use.  The  best  stationary  power  for  electric 
lighting  or  other  high  speed  purposes.  Catalogue  on 
request  if  you  mention  Thk  Tsohkioaz.  Wobld. 

Cushman    Motor    Co.,   Lincoln,    Neb. 


CONSULTING  DBPARTMBNT-CContiiiiied) 

Answer:  Your  question  cannot  be 
given  an  absolute  answer,  for  the  reason 
that  the  M.  E.  P.  depends  on  other  fac- 
tors than  those  which  you  have  given. 
In  other  words,  it  would  be  necessary  to 
know  the  cut-off,  the  back  pressure,  and 
type  of  engine.  Making  certain  assump- 
tions, we  can  give  you  an  approximate 
answer.  If  the  cut-off  is  34 »  then  the 
ratio  of  expansion  is  4,  neglecting  clear- 
ance. Assuming  the  back  pressure  to  be 
3  pounds  gauge,  then  the  M.  E.  P.  can 
be  found  by  the  formula 

M.  E.  P.=pl±J^y^l2H^--/. 

in  which 

P  =  Absolute  initial  pressure. 
R  =  Ratio  of  expansion. 
/>:=Back  pressure  (absolute). 

Since  the  gauge  pressure  is  80  pounds,  P 
is  80  +  14.7  (=  94.7)  pounds;  R  we 
have  assumed  to  be  4 ;  and  /^  is  3  +  14.7 
(=  17.7).  Substituting  in  the  formula, 
we  have: 

M.  E.  P.  =  94.7 1±4:????  _  17.7 
4 

=  56.5—17.7  =  88.8  pounds. 

We  have  made  no  allowances  for  losses 
due  to  compression,  clearance,  condensa- 
tion, wire  drawing,  etc.  To  allow  for 
these  in  a  plain  slide-valve  engine,  it  is 
customary  to  multiply  this  theoretical 
M.  E.  P.  by  the  factor  .8,  which  will 
give  us  for  the  probable  M.  E.  P.,  38.8  x 
.8  (=  31.04)  pounds. 

In  the  formula  used  above,  you  will 
find  the  term  "hyp.  log.  R."  We  are  to 
substitute  for  this  term  the  h>'perbolic 
logarithm,  or,  as  it  is  sometimes  called, 
the  Napierian  logarithm  of  the  factor  R. 
These  logarithms  will  be  found  in  almost 
any  engineer's  handbook. 


PATENTS 

JL  SECVICED   OR.   FEE    RETURNED 

Free  opinion  as  to  patentability.    Send  for  Guide 
Book  and  What  To  Invent,  finest  publication  is- 
sued-for  free  distribution.    Patents  secured  by  us  advertised 
free.  EVANS.  WILKENS  S.  CO. 

No.  600  F  Street,  N.  W.  WasKlngton.  D.  C. 


Exhausting  Under  Water 

Question:  Is  it  possible  for  two-cycle  gas 
engines  to  exhaust  under  water  without  seri- 
ously reducing  the  H.  P.  of  the  engines? — 
B.  O. 

Answer:  This  is  frequently  done 
without  loss  of  H.  P.  by  extending  the 
terminal  under  water,  with  a  small  vent 
above  the  water.  The  vent  prevents  the 
water  from  drawing  back  to  the  muffler 
when  the  motor  ^f^pg^d  by  VjUU^IC 
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C  Model  "  H."  Capacity  four  passengers.  Speed  up  to  twenty- 
five  miles  an  hour.  $850.  Equipped  with  tools,  oilers,  pump, 
repair  kit,  brass  oil  side  lamps  and  brass  horn. 

C  In  this  model  the  speed  is  regulated  by  the  trottle  attached  to 
the  steering  wheel,  requiring  only  one  hand  to  steer  and  control. 
The  ignition  is  timed  automatically  by  a  governor  in  exact  require- 
ment to  the  speed  of  the  engine.  Brakes  both  on  transmission  and 
rear  wheels.     Power  sufficient  for  grades  up  to  forty  per  cent. 

C  Made  in  our  own  factory  where  the  facilities  are  so  complete  that  they 
involve  the  making  of  bolts  and  nuts  even.  These  exactly  fit  the  spanner 
wrenches  which  go  with  our  vehicles. 

C  The  tonneau  of  Model  "  H  "  can  be  readily  removed  and  the 
vehicle  converted  into  a  run-about,  Model  "  G ",  and  at  slight 
expense  delivery  wagon  top  can  be  added.  C.  Send  for  THE 
RAMBLERo  c^VlAGAZINE  and  other  printed  matter. 

Thomas   B.  Jefferjr   C8i>   Company" 

cTVIAIN    OFFICE    AND   FACTORY,   KENOSHA,    WISCONSIN 


New  York  Agency 

140  West  38th 

Street 


tft: 


Branches : 
Boston,       .       145  Columbus  Avenue 
Chicago,       302-304  Wabash  Avenue 
Philadelphia,  242  North  Broad  Street 


Representatives  in 

all  leading 

cities 


uiyiLiz.yu  uy 
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Preparation 
for  College 

BY  MAIL 

InfEtructlon  under  the  direction  of  the  regular 
teurhe^rft  in  n  resident  enj^iTieerLnff  c<}|]ci^i?. 

Lffj^donH  r>r«?iiiir*^L  *'«i>ef!iBlly  fur  hume  sbudy  by 
teachers  of  ui^knowled^ed  dtandjn^, 

Thf  full  Collee«  Preparatory  Cotirae  tor  or*  £ft*  m- 
traiki-f  i'r<jiiirt'fljf!nM  tifaurh  a  ealltut  flUfl  ARMOUR 
INSTITUTE  OF  TECH  NO  LOG  Y.  and  stvthjits 
iatiiifiiftiyriffi  completittff  this  courife  tire  a<tmiU€d 
to  the  cnUcifH  of  cn(fi'ttrfrrinff  t>J^  that  itistitution 
wit-htfut /lirlker eiiramiitat.ion  in  the  subjects taJ^eUw 

An  unti!«Ui3i]  otFpoHunity  fori/twrtj?  ni^n  n/  limit- 
cd!  Hie fiFi^  to  prepafQ  for  vn trail cv  to  an  enRineer- 
infc  eolie^ti  without  ii'-hvlnff  home  or  intorf(?ring- 
with  their  regrular  work. 

PIRENTS  wlahiDj;  to  KEEP  THBm 
CHILDREN  AT  HOME  as  Iqds  as  poe- 
sibl£  btifore  seDilioK  them  to  college  will 
and  the&e  couiaea  of  «r eat  value.  There 
Is  no  brefikini  o1  borne  ties,  and  the 
fitudent  not  only  has  maor  of  the  ad- 
vao tapes  of  a  vrW^to  tutor  but  also  the 
sjnnpathy  and  encouraKemeot  of  his 
parents. 

This  itj  an  excellent  or^nortiiTiUy  for  tcnth^^aand 
Dthera  Lo  take  Up  en^inGerinff  studies  in  their  own 
hnmea  and  at  their  own  conveniencG  under  the 
e^uidanec  of  resident  school  teachers. 

In  addition  to  the  Collewe  Preparatory  Course 
in^trutillori  is  also  offered  in 

Mflthematicfl  f  Arithmetic  >  Algebra^  Gcom- 
ctry  iind  Trigonometry',  Electrical. 
Mechanical^  Steam.  Sanitary  and  Civil 
EnslnecrmE;  Architecture,  Mechanical 
Drawing,  Telegraphy r  Telephoay  and 
the  manufacture  of  Textiles  <  Spinning, 
WeaviHK  and  Knittinj;^ 

200  page  iUuatrattd  Bulletin,  ffivinir  full  Infor* 
niation  an  lo  coursefl,  t^achorft*  methodn  of  study, 
etc.,  may  tw  had  upon  request* 

American  School  of  Correspondence 

at 
Annour  loatitute  of  Technology 

CHICAGO,  ILL,,  US.  A. 
i  Mention  The  Tectafiiool  World,  Dec. 
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Current  of  Open  and  Closed  >^otor 

Question:  Upon  the  name  plate  of  a  G.  E 
500-volt  direct-current  compound-wound  motor 
is  the  following: 

"Open 10  H.  P 17  amperes. 

Closed 5^2  H.  P 10  amperes/' 

Will  you  kindly  explain  the  meaning  of  this? — 
H.  C.  J, 

Answer:  This  doubtless  refers  to  the 
condition  of  the  machine  running  in  the 
first  place  as  an  open  motor,  and  in  the 
second  as  an  enclosed  motor.  It  will  be 
noticed  that  a  current  of  17  amperes  is 
allowed  in  the  first  case,  or  when  the  ma- 
chine is  running  as  an  open  motor;  and 
a  current  of  only  10  amperes,  when  the 
machine  is  running  as  a  closed  motor. 
This  discrepancy  is,  of  course,  due  to  the 
difference  in  ventilation,  the  open  motor 
being  much  better  ventilated  than  the 
enclosed. 


Domestic  Heatintf  System 

Question:  I  wish  to  put  a  heating  system 
in  my  house.  Kindly  give  me  some  rules  by 
which  1  can  determine  the  size  of  pif)e  neces- 
sary, the  dimensions  of  radiators,  etc. — H.  B. 

Answer:  Your  inquiry  is  entirely  too 
indefinite,  since  there  are  so  many  vari- 
able factors  connected  with  any  heating 
system,  and  you  have  omitted  to  state  the 
exact  conditions.  The  principal  points 
to  be  considered  are: — First,  the  system 
itself,  i.  e,,  whether  a  furnace,  steam,  or 
hot  water  is  to  be  used.  Second,  the 
location  and  exposure.  Third,  the  ma- 
terial of  which  the  building  is  construct- 
ed, and  the  purpose  for  which  it  is  to  be 
used.  The  following  general  rules  can 
be  used  for  rough  calculation ;  but  when 
it  comes  to  actually  laying  out  the  plant, 
more  exact  rules  which  necessitate  the 
knowledge  of  the  conditions  outlined 
above,  should  be  used. 

Using  steam,  one  square  foot  of  direct 
radiation  will  supply  from  60  to  80  cubic 
feet  in  ordinary  dwellings.  If  indirect 
radiation  is  used,  these  figures  would  be 
from  40  to  50  cubic  feet.  If  hot  water  of 
high  temperature  is  used,  one  square  foot 
of  radiation  will  take  care  of  50  to  70 
cubic  feet;  and  if  low-temperature  hot 
water  is  used,  these  figures  should  be 
from  30  to  SODigitizedbyVrrUU^lC 
Technical  World. 
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^NXREDIT 


Gold  Medal 

ha5    been    a'vsrarded    to    the 

LOFTIS  SYSTEM 

by  the  Judges  at  the  Saint  Louis  Exposition. 
This  is  the  highest  endorsement  possible,  and 
puts  the  official  stamp  of  the  greatest  exposition 
ever  held  upon  Our  gcods^  prices,  terms  and  meth- 
ods, against  alt  competition^  foreign  and  domestic. 

What  is  the  Loftis  System?  i'lir.H.'v.lfi'?. 

ffr.iiTi  otir1>eu.LitlfijiLy  Ll]<i»trate<l  ■:ata^Okrue  ami  Ijuvet  tb.L'ni  i;eTittv>  ttit^Er  hrtmi, 

jslwa  nt  buplTtL-«<}4  \tt  €!\\ir\iivi  afWce  cm  jLpprdvaL     Vuki  nio^  nnL  i^Ay  one  ine'iifty 

for  ej(r>re«»  ctuaiv^'**  ortJtberw-ltve^wu  my  cv'eryttilnK— leu'lnK^  jim  (reu  t*i  Jet-lclo 

wb^^Cbtff  to   buy  cr   noc    bJe«f   tbe   luUeflt   ejLUuiaBrUou   of    Che    artlcif^  seat. 

f^'rn^r\^¥  Ti»T»m«      "  wtiat  we  eend  meetp  with  your  entire  Bpprovul.  yoti  pay 
uX  CUiC    1.  CXiIl9«    Ane- II  rth  on  ilL^tEverv  And  ke^p  the  Article,  tuejidlnfrt  tie  balnnee 
Xo  i]*»dl recti  Jii  eJ^^Jit  e'liinl  monthly  pajinontn.    'ftin'm  t^rmn  make  unypiie'a  (^reiilt  ^ood^dJiil 
}>eriTMT.  II H  Uy  o|»tMii'i'on1l4ent]Hl  churn  HiCvsHnla  w|thi.]i  uLtLsit^tf  aiid  cnndltlonti  t^f  juVjijUv  I'lio 
ten-doUju-  &weel£id^DjployeJiJijLuif.u  welwias  uacustutiierQUMur  bookB  as  i  b  hia  we&lthy  em  ploy  er- 

^  *i  c  V*   T*  d  iTj-L-L  c      ^^  *^'^  h*TB  &  CAflh  pli.n«  and  ItlHlnstaa  far  beyond  com  pdtl  t  Ion  i*.«  our 
uaZ>Xl    XcXXXlS'*    eoBy  [paym«]it  t^nni*P    Hv^dthlrir    Seleetuuy  UlAmcmd  d.ud  paynnu^li  for  It, 


fj  ■« 


CLnd^e  will  jirive  vttti  n  K*"r1tttMi'4irreeinent  cliac  yoxi  niifty  return  tbp  l^iumiTncl  uTiyttmo  'wUhiii  one  ycm^y 
Build  4^4' tall  yi:>il  [lAld  Ci^r  It— iL'wt  ten  per  ceiiL^  Von  lui^hCf  Trtr  InntiLnc^;,  weorn  Jlfty dollar  [) la Eiti^Tii;!  r^n^ 


or  frtud  for"  a  year,  tbcn  brlntf  or  fitfntJ  It  lutrk  to  uh  niid  get  forty-flvfl  dollars,  EuuiOa^  the  cout  ot 
^fu-iner  tU&  £>J&u       ^'  ....  .      .       .  .4 


>J&UiOU(Jl  for  a  whole  yeor^  ietu  ihiui  ben  c«nta  p«r  WMk. 


i^M^Qva-rx^j^a  'inrl    'PvyvVi'irtrfa      "'^^l*^  every  DlRmOnd  we  pflve  imTttt^n  ffiJjiininloe  of 
1j  UHFaniee  ariU  f^XCXiaXltte*    f,ijni  i  ly  Ekiul  vuiue  HLtmed  hy  a  member  or  titL'  tinn,    Wd 
aImj  Ki''k''e|>t  any  i^larnoiul  c^tTJii^Ld  l>y  uh  &s  ^o  rmu'li  rnonr^y  lit  fTtchnntei'  for  »  lnr]^{>r  UlEiriiond  orolbf^rffooili*. 
K^*>ry  CraiLKur[Liiii  wlLb  <"HLir  hi^iwe  w  nt  be  wKlsfa^rL-Ty— OUT  r^Miirfl  1ji  mfnanintj^H  of  ibjit.    In  iRTflii  very  nnmll 
Jtiu.'eler!i  uhup-^UMlay  the  JarKt-'^t  lia[im>  in  the  bui^lneHSj  and  wlujier  oT  tlie  Worlcl^^  Krpcwltiou  Oold  MedaU 

j^l^      •_A^,^___  C/al^/i-hii^-nc      *5oii**  wilt  to  make  Christmiu!  ee^l&rtlnn^  fof  you  can  sAi-e  time^ 
K-til X^lrt IXTla?  7ff XCC2 LiLr J l9>    tnont^y  atid  wcjjrry  by  doinic  It  now.    ^'e  have 'ChrifttmaB  BrlftB  ciuUaijiio 
for  ffleNclii,  ni'lntlveft  attd  loved  Dfie^^all  at  low  prlrPH  atirl  on  t»rmH  t"  Jiult  »ny  purrie.    I>oiL^Cmatie  themlataLe 
of  hLJvln}<  rwtm^tltliifir  f}iea^  or  truiKhy— tlno  same  nioney  wonld  make  the  fln<.C  payment  ii^n  it1>«i&iit|fiil  plB.ni[>nd 
rlnjif ,  Knd,  brooch,  l^><;ket,  a  pnir  or  i;nir  hLittond  (ii*  carrlnK^i  or  a  Hue  w&rcli.    A  Ji'Jau>oniJ  in  the  Jdeal  (firt  for  a 
lovu-l  i>ae-^lt  liULd  lorcver,  aiid  every  day  reuilnda  tbti  wejirer  cC  your  re^rd  and  u'ood  Judg'iijeiit, 

/^V|»£f-YviA£  i^^i-alrkitit^  Our  h&ndsomf^ly  Illustrated  Christmis  CitKlotfue  la 
VjILX  ISLiIiaa  l^ai.aifw/|f  I-IC*  re^ady  aud  will  t>e  sect  rostiiald  on  rtqut^st.  Write  for  Jt 
today,  and  do  not  make  a  sintilts  selection  until  you  have  received  It.  It  will  save  money  lor  you, 
and  Is  tlio  bes^t  possible  (ruido  you  cati  tiave  to  reliutjlc  i^ootls,  satin f]"u;'tory  deal iutrs  and  i-oDvenient, 
terms  of  payment.  NotwithB Undine'  tbc  frict  that  we  li:vve  the  jfreateKt  eapaelty  and  best  facilltlt^^ 
in  Lhe  world  lor  liLandlin^  business  expedkiouBly  aud  satisfactorily,  we  stronjjly  urjje  upon  you  ibo 
acKisfibUUy  of  ordering  your  select iua  eurly.  Our  Christmas  business  Is  somethlii^  euormoui^; 
mistakes  are  Tcxatlous:  delays  are  dangerous.    Wiite  today* 

Snil'VPniT"      You  will  receive  In  addition  to  our  Cbrlf^tmas  Gitalofrue  a  eopv  of  our 
1^'^'*-^  *  ^**-'*  •    beautiful  Souvenir  HLstory  of  Diamonds,  more  th;m  a  million  coptt^s  ot 
wbich  have  been  Uistribuied  ni;  our  Diamond   Cuuint^   Eibibit  In  the  Varied  industries 
Bui  idlnif  at  the  Universal  £xi>ositiau,  St.  Louis.    Write  at  once  to  Insure  recelTiniif  a  copy* 


LOFTIS  BROS.  £^  CO. 

Diamond  Cutters  and 
Manufacturing  Jewelers 

DepttP.  257    02  to  98  State  St..  Chicago » 111. 


C«(VTt|bt,  I MA^  rnakUa  A4Tirmiai  Afvoer,  Cbk*CA 


SAVE 
ADIAMOND 


DIAMONDS  WIN 
HEARTS      I 
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California 


VIA 


Union  Pacific 


FASTEST  TIM£ 
SHORTEST  LIIVE 
SMOOTHEST  TRACK 


Millions  have  been  spent  in  the  improvement  of 
this  line,  and  all  human  ingenuity  has  been 
adopted  to  protect  its  patrons  against  acci- 
dent.   The  line  is  renowned  for  its  fast 
trains  and  the  general  superiority  of   ^ 
its  service  and  equipment. 


Tourist  Sleepers  a  Specialty 

Inquire  of 

E.  L.  LOMAX,  G.  P.  &  T.  A. 
Omaha,  Neb. 


G0NSULTIN6  DEPARTMENT— (Contlaiied) 

As  to  the  size  of  the  pipe,  this  also 
varies  with  the  system  and  conditions. 
The  average  number  of  square  feet  of 
radiation  surface  supplied  by  different 
sizes,  is  as  follows  : 

Diam.  of  pipe,     l  in.  <  K  in.  2  in. 

For  steam  . . .  .40 sq.  ft.    no  sq.  ft.    220  sq.  ft 
For  hot  water,  30  sq.  ft.    100  sq.  ft.    200  sq.  ft. 


Current  for  Duplex  Telegraphy— Tele- 
phone Receiver  Matfnets 

Question  i:  Is  it  not  a  fact  that  the  system 
of  duplex  telegraphy,  where  an  "artiliciar'  re- 
sistance is  used  to  force  an  equal  division  of 
current,  requires  about  twice  as  much  battery 
as  an  ordinary  two-instrument  line  ? 

Question  2:  What  is  the  object  or  function 
of  the  permanent  magnet  of  a  telephone  re- 
ceiver?— B.  E.  /. 

Answer  i:  It  is  a  fact  that  in  the 
duplex  system  of  telegraphy  commonly 
used,  twice  as  much  battery  is  required 
as  in  a  two-instrument  single  line  of  the 
same  length.  The  reason  for  this  is  that 
the  current  in  the  artificial  line,  flowing 
as  it  does  around  the  coils  in  a  direction 
opposite  to  that  in  the  main  line,  cuts 
down  the  magnetic  pull  of  the  main-line 
current  to  one-half.  As  an  example,  on 
the  duplexes  between  New  York  and 
Buffalo,  they  use  200  volts  at  each  end  on 
wires  having  about  5,000  ohms'  resist- 
ance. When  opposite  poles  are  to  the 
line,  this  would  give  a  current  of  80  ma. 
on  an  ordinary  line;  but  in  the  polar 
duplex  this  current  is  opposed  in  each 
polar  relay  by  a  current  of  40  ma.  in  the 
opposite  direction,  so  that  the  resultant 
in  the  relay  is  only  40  ma.  A  duplex  has 
recently  been  invented  in  which  this  de- 
fect is  eliminated. 

Anszver  2:  The  permanent  magnet  in 
the  telephone  receiver  serves  to  hold  the 
diaphragm  in  a  state  of  strain,  so  that 
it  is  thus  more  fully  under  the  control 
of  the  field ;  also  the  field  is  intensified. 
The  practical  effect  of  doing  away  with 
the  permanent  magnet  would  be  to  re- 
duce the  distinctness  of  articulation.  In 
using  a  permanent  magnet,  it  exerts  an 
attraction  of  its  own  on  the  diaphragm, 
which  is  increased  or  decreased  by  the 
current  accordy^|{.^|(j  ^^jfy^^^ 
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Complete 
Drawing 
Outfit  No.  3 


The  Official  Drawing 
Outfit  Used  nnd  R^ 
couimeDded  by  tkt 
ScbodJ 


REGULAR 

RETAIL 

PRICE 

$15.84 


(fvt  if  Rtpfftducwd 
from  tt  PhoiB^ntph) 


DETAILED    LIST    OF    OUTFIT   ILLUSTRATED: 


raSTStnBEITTS: 

S^t  of   GeT^Qan    Silver  Drawine    InsLrumentii  id 

Mordcco  Leather  Poctkct  Caac,  velviil  lined,  with 

hsir  iiud  lock,  coizapriEine  ' 
One    Gerrncin    Silver     cGmufBsBi    G    iacbcB    Ir^ntni 

with    pcti,     puacil,    Detfdlti     point    and    Ic;ni;th' 

enini!  bur- 
One    German    Silver   spHCine   dividttf^,    5   mehqf 

Odd  steel  sprinf  bow  divtderB,  3^  iachea  lonf^ 
One  iktQ^i  spring  bow  ti>4;n,  3M  IneboA  1oiiff»  wlU^ 

Deedile  points 
One  Btcel  »priQ£  bow  peociL  3^  Inchei  Iciaf,  wftb 

D<}edl«  point. 
One  5-lncb  ruling  pen,  bptIqe  on  upper  BUd^i 
One  eue  with  leadt, 
One  fidjiutini  ker* 

Retail  Price  of  InBtrDments,  $6,90 


TotAl  Vfllno  of  Complete  Outfit,  $15.84 


DfiAWIHG  MAT£EIALS: 

On*  Drawl np  Boarft,  1^1315  Inchf*.  Boa*uned  pine^ 
with  linritwitoc]  k^fl^jk^*,  ftttuchi^d  to  biiurJ  hy 
i^cr»W4  dunk  in  ilrnta  wlUi  luijtul  buehl&i^B  to 
nl  [  ow  tqr  eoDtroatl  onoreipnaalDEj,     SheUiiQ 

iha«h, I2JDQ 

One  Uahng^ny  T-Bquare*  24  In,  liyix^^  ebon^ 

Uoed^  filed  bDAd^HhtilEikt.'' fifdiitif  .       .  ^tQ 

0ne4St»  TriinppiiruntTrlmjftl*',H  lnch»  -  ,7S 

One^tK-xfifr^  TirftELiipfkreiit  I  rLmi^le  |0  Inch,  ,70 

Oneri^iiich  Trlan^lar  Uiixw^xitSi  St^nla,  ifntifrlne 
dtWd«Ll;gr(idu(it€Hl»-Ja,  3-m,  1-ft,  1-4,  3^,  3*4, 
\-%  IVin  ftnd  B  luctipfl  to  tht'loot,  and  one  edge 
luDhot  ADd  IGths,  vHliCttHe,  ...         1,130 

On*   Tr*n*pftreDt  CiorublnKtfoD,  Trr«|{ulitr  or 

FrflnohCurTL*,  speclaL  ^       ,       -       .         i,^ 

One  Bottli*  \Vjit(*rproof  Ink  .       ,       _  ,jb 

{Jne+'H  BJberlaa  Drawing  Penrti,         -       -  JO 

One  Trtber'a  Ink  Em-cir,  No,  1IJ76,  -       -  .06 

Oofl  Fft  ber  'a  Pen  ell  E  rn^er,  ^■o*  lit,       -       -  jfJC 

One  dfiLOD  Thumbtja^kg,  ,       .       .       «  jjq 

NineRbeetjfl  ^^buttiKLuV handmade,  culd  prvHued, 

Drawing  PapfT,  l:^l4T:K>ln{;£L««,  *       -  Jt4 

TveiTeeh^ets  T!^'r>itdtoel£  Drawlnip  Paper,  llil5 

Indbet  (for  prnrtlce  work  oniji'^,         -       -  .lA 

One  Eraim?  Shield,         .....         .-if^ 

Qne8andpape)]r  BEndt,      ^       -       -       ^       «.  jD 

One  6-lach  Oermau  fiu-ver  Fnatroclor,  J^",  ,90 


Retail  Price  of  Matcrialsj 


$8,94 


SPECIAL  PRICE  TO  A.  S-  C.  STUDENTS  S^d^^^o'^^l  $6,95 

In  order  to  Becure  IhtJ  above  special  price  It  is  Q<^cefisary  to  be  a  atuijcrit  of  iht^  American  Schotd 
of  Cor  respond  epce.  Orders  should  be  a^nt  direct  to  the  acidrcas  of  the  msioufactnrer  hs  iiiven 
below^  accompanied  hy  Fo^tOlEce  Qideror  b;  Re^fiatered  Lettei  for  the  atdouat  and  a  ttateicent 
that  the  writer  \m  a  loembar  uC  the  American  School  of  Ccrre^pcundence.  Express  chatEeia  are 
CD  be  paid  bj  the  purchaser  (for  utmltinLa  in  thti^  West  and  ^liddle  Weat  expreea  chaises  to 
CHICAGO  wjUbe  pre  paid. )    A  ddi  e&3 : 


AJ^CHITECTS^  AND  ENGINEERS'  SUPPLIES 


A.  D.  MACLACHLAN,  214  Clarendon  Street,  Boston 


Mention  The  Technical  World, 


Digitized  by  ^ 


508 


THE   TECHNICAL   WORLD 


Builders' 

Architectural   Drawing 

Self-Tau^t 

By  FRED  T.  HODGSON 

TIIS  work  is  especially  desiemed  for  those  who 
desire  to  learn  drawinff  at  home,  a  description 
of  drawinfiT  instruments  and  accessories,  with 
rules  for  usinff  them,  and  hints  as  to  their  care 
and  management.  Rules  for  layins  out  simple  draw- 
ings and  executing  same.  The  student  is  tausht  step 
by  step  to  draw  to  scale,  first  the  plans,  next  the 
elevations,  and  finally  the  details  of  a  oottase,  indud- 
intr  foundations,  waJls,  doors,  windows,  stairs,  and 
all  other  items  required  for  finishing  a  small  building 
complete  in  every  particular. 

A  chapter  and  a  number  of  plates  are  devoted  to 
more  elaborate  work,  and  the  student  is  shown  by  a 
series  of  easy  lessons  in  simple  lanffuacre  how  to  make 
more  elaborate  drawinflTB.  Theory  is  not  considered  in 
the  work,  nor  is  perspective  or  shading,  as  the  author 
has  endeavored  to  make  the  work  a  purely  practical 
one  for  practical  workmen.  Nearly  all  the  examnles 
ffiven  are  drawn  to  scale  and  may  be  followed  as  they 
are  ^ven  or  may  be  enlarged  or  reduced  at  the  will  of 
the  student.  As  an  Architectoral  Drawinfir  Book  for 
real  practical  workinymen,  who  intend  makinffdrafts- 
men  of  themselves  by  their  own  efforts,  this  book  has 
nooQuaL 

Price,  doth $2.00 

Price,  hsirieather  ....     3.00 
Sent  postpaid  to  any  address  upon  receipt  of  prices 

THE  NATION^  BUILDER 

S60  DMrboni  St.  Chicago 


FOR.  SALE  -^^— -^—i 

A  subscriber  offers  a  four  volume  cyclopedia 
of  engineering  bound  in  %  morocco  for  sale 
cheap.  Set  slightly  damaged  by  handling. 
A  bargain  for  the  right  man.  Address  J.  E. 
N.,  care  The  Technical  World,  3321  Armour 
Avenue,  Chicago. 


G.  L.  PARKER.  M.  S. 
Late  Examiner  U.S.  Patent  Office 


C.  C.  SHEPHERD, 
Attorney  k  Counselor  at  Law 

SHEPHERD  l^  PARKER, 

PATENT  LAWYERS 

RepresentinK  many  of  the  most  prominent  manufacturers  in 
the  country,  offer  their  services  to  inventors  and  others  requir- 
inK  expert  patent  work.        Terms  Low.       Consultation  Free. 

Inventor's  Hand  Book  sent  upon  request. 
844  G  STRSBT  WASHINGTON.  D.  C. 


CONSULTING  DBPARTMBNT^(Coiidiided) 

Step-Up  Transformation 

Question:  I  have  a  small  step-down  trans- 
former— no  volts  to  10  volts — with  removable 
10- volt  secondary.  Is  it  possible  to  build  a 
secondary  to  raise  the  voltage  from  no  volts 
to  220  volts  and  3  amperes,  using  the  same 
primary?  My  present  primary  is  w^ound  with 
No.  20  wire  of  7  ohms'  resistance. — H.  H.  P. 

Anszver:  In  order  to  obtain  3  amperes 
at  220  volts  from  the  secondary,  it  will 
be  necessary  to  supply  the  primary  with 
6  amperes  and  no  volts.  Your  primary 
winding  of  No.  20  wire  would  not  carry 
this  current  safely,  and  accordingly  it 
cannot  be  used.  If  the  size  of  your 
primary  winding  were  sufficient  to  carr\' 
6  amperes  safely,  then  there  would  be 
no  reason  why  you  could  not  make  the 
changes  you  suggest.  You  would  simply 
need  to  put  twice  as  many  turns  on  your 
secondary  as  you  have  on  your  primary, 
and  use  a  size  of  wire  which  will  safely 
carry  3  amperes. 

Millintf  Machine  Dividintf  Head 

Question:  How  can  I  cut  a  triangle  on  a 
milling  machine  so  that  two  of  the  angles 
shall  be  each  67y2°,  and  the  other  45°?  In 
other  words,  how  many  turns  must  I  give  the 
index  pin,  if  it  requires  40  revolutions  to  one 
revolution  of  the  spindle?— C7.  Af.  Af, 

Answer:  Since  45**  is  J^th  of  360°,  the 
work  must  be  given  J^sth  of  a  turn  to  ob- 
tain the  angle  required.  Since  40  turns 
of  the  index  pin  are  required  for  one 
revolution,  it  would  require  J^th  of  40 
(or  5)  turns  to  make  the  angle  of  45**. 
For  the  angle  of  67^^**,  we  first  find  the 
fraction  of  a  total  revolution.  This  is : 
07.5  _  3 
300  "  16" 
Now,  3/16  of  40  revolutions  equals  Jl^'i 
revolutions.  Therefore  we  must  give  the 
index  pin  7  complete  turns,  and  then  yi 
a  turn.  The  half  turn  can  easily  be  made 
by  moving  the  pin  over  yi  the  number 
of  holes  on  a  circle  of  the  index-plate 
containing  an  even  number. 


I  have  a  10  volume  set  of  Ensineerinfi:  books  which 
I  will  dispose  of  at  a  barsrain.    Address; 
M.  B.  RICHARDS, 

35:»  Lake  Ave..  Chicago.  HI. 
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'I'll  have  you  know  that  I  belong  to 
London!"  said  the  tourist. 

**  'Deed,  an'  wha'd  hae  thocht  it?*' 
quoth  the  skeptic  Scot.  **Frae  the  way 
ye've  been  speaking  I  thocht  London  be- 
longed tae  you." 
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9. 11. 12.  Hindi    V^A/UV      Power  Lattaat 


"Star"Latliesr"°* 


^  Power... 

High  srrade  screw  cutting  engine  Lathes,  with  forged  crucible 
stee  hollow  spindles,  phosphor  bronze  bearings,  gear-driven 
reversible  feeds  with  strong  friction  drive  in  apron,  patented 
spring  nuts  which  allow  quick  shift  of  change  gears,  also 
Draw-in  Chuck,  Gear-cutting,  Milling  and  Taper  Attachments 
if  desired. 


Suitable  for  electrical  and  repair  work,  model  makers, 
gunsmiths,  technical  schools  and  fine,  accurate  ma- 
chine shop  and  tool  room  service.  Ask  for  Catalog  B. 


(TO 


The  Seneca  Falls  Mfg.  Co. 

115  Water  Street     ..    Seneca  Falls,  N.  Y.,  U.  S.  A. 


ELECTRICAL   BOOKS 

We  can  furnish  you  with  any  work  desired,  including  all  of  the  Latest 
AND  Best,  and  covering  the  entire  technical  field 

All  Books  sent,   Postage   Prepaid,    upon    receipt   of    Lowest   Pub- 
lisher's  Price.       Write  ^or  our  ^etu  Catalogue. 

Publishers.  "SOUND  WAVES"  ^^ 'i^^^l^co'.fu"""" 

Sample  Copy  of  SOTJJXD  WAVBS,  T)ie  Tetephone  Joamal.  mailed  on  reqnest. 


A  COMPLETE  LIBRARY  ^^*X  50 
OF  ENGINEERING  FOR 

A  TiiOftEitiaiR,T  mucrrcAi*  reitcrekcic  EKcTrci/trRtniii  wricU'ii  In  plain  dir«*^t 
am<!  hjr  the  )ie€t  authorltlffii  iu  tian  Hue*    An  AtiftatufH  nut  hurl  ty  on  B(vA^n 
Knd  £l&etrJt'.uL  E.nsgiu«fr\ng;  U  ig  liivblu&ble  iti  En(5"in*?enft,  t^lrttncu.  fr'Jtfo- 
(ticlk II H,  ijrfct^tl iitstH  a.nd  &]  1  tet  hn k'ft I  wtii-t^rs.    Yrmn  c< * r^r  to  cq vsr  i t 
la  pitcked  with  yi^%  t)w  Jklrvd  uf  [ufonBotlon  you  Detil  in  yr.unjviarj 
<|uy  wftrk.     It  IncrefluHiB  jour  Abmey,  ffirua  lau  »  wider  muyie  ot 
InfDraLBuan  uut  uv«i  y^n  ctm«* 

Br A^QK^V1»0*H  SnUJr  KJtb  ZLHirtSlCAL  EliQI^EKRTTia  Iv  iKJUpdIa 

Ci1i:^ttu  conUlni  873  [wtfL^ei,  4UMlUutilmilotiji  nikdn  «4iH3clA]lr  Top 
thl9  faiPAlc Kad  )U^  or  Ji»i  the  kind  ut  L^uEmtlunfl m-ni  wuWVn 
tlm  I  «  r  Li«  ]  n.  JO  u  r  eve  ry  iWy  work , 

YOUR  MONEY 
REFUNDED 

—  Add  <?^l*^OtftlllJ— If  th*  \n.Hik  1j?  net  nil   w« 
L^lAlin  for  It  OrUti  E^tisfacUin'  fo  &ri>ri'  v^uj 
Tiiy  edidao  k«  liitjjti-d.      Fill  tmi  ihc  »c. 
titeiiHd  4>oii]joD  Aiid  j^iAJl  toKlajr  afuI  if 
t>it*  inoolc  fs  nt(t  perfoctlj  HLtlArgcUkry 
T(  riirrt  It  Jn  iQ  dajs  AC  dar  e!t}j4!i;H<.'< 
*  I  111  p^yt  jour  tnuiiirj  back. 

Our  40  pe^c 

pamphlet 

SI  YIPS'  full 
infortniilion  ^nd  parttcLilura 
eonucrnitur  tlilfl  valuable  pub- 
1  i  cfl  tion .  You  tJin  nu  L  alTfjTxi  t  o 
miM;i  thifl  opportunity-. 


FREE. 


GEO. 

Efttablisheil  1870 


GEO. 

A.  2£tLER 

it-  Looist  Ho. 

EllCt<W«>(J     p  1  P  A  H  i.' 

^      « ^  n  d    i»  a    ^panjwQ- 

lH^r|fH  SU'iim  nnLl£lL'0' 

trl4j:iil  ifl\nf\uourinir.  U  Its' 

]  I  IK  n  ij  1 1  c  nttuod  tluj  c  L/  s  Atrti» 

Jji  iii»r  waHr^fiietorj  t  iom  ro- 

tum    it  frmihi  10  dJivs  And 

Imve  [uj  mope^  nfundtiL 


A.  ZELLER 

20  S.  4th  St,|  St.  Louts,  Ho* 


Di[fniig«d 


^^gogfe 
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Tufts  College 


DBPASTMENT  OF 

ENGINEERING 

Ciril,  Mecbanical.  Electrical 
and  Chemical  BBsineerins 

New  Laboratoriee  and  Excellent  Equipment  Beautifa!  aite 
within  four  milea  of  Boston.  Preparatory  Department  for 
students  who  have  had  enffineerinff  practice,  but  insufficient 
preparation  for  college  work. 

For  information  oonceminir  courses  and  positions  of  arrad- 
oates^  address 

H.  G.  CHASE,  Secretary, 
Tufts  College  P.  P.,  Mass, 

Rensselaer     \ 
/^.Polytechnicf'^ 
^^4?^^.  Institute, 

%f       Troy,  N.Y. 

TusalsiinilmtioBsprofidedfor.  BendfosaOataloina 


r 


ELEGRAPHY 


Tauht 
wand  for 


It  qalekly.   Po«ltlMi«  ftmdshed.    Bl| 


Il«rast4^ 

'operatomlntheblfltoiTOf  thetelegimph.  Oar 
iMUtaUoB  established  1874,  and  eudofved  hj  •■elala  of 
the  Western  Ualmi  Tel.  Co.  We  own  and  maintain  our 
magnificent,  modem  building  for  this  stndy  exclnaiTely. 
Total  coAt,  tuition,  (telegraphy  and  typewriting),  boartf 
and  room,  nix  Months' course  #8 7|  tms  can  be  rednoed. 
Catalogue  free.    Home  instruction  also  glyen. 

^ ir'alparalsei  Tadia— 


DOlHJEIi  UfSTITUTE,  Va 


Home-Making 

A  New  Profession 

HOME-MAKING,  as  now  taught  in  some  of 
the  colleges,  ranks  as  a  profession  as  truly  as 
any  occupation — it  is  greatest  in  numbers  and 
greatest  in  its  effect  on  the  individual  and  on  society. 
"As  a  man's  home  is,  such  is  his  life." 

The  basis  of  this  new  profession  is  Hygiene — 
all  that  makes  for  health — personal  hygiene,  health- 
ful surroundings,  healthful  food,  cooking,  clothing, 
care  of  the  sick,  the  right  care  of  children,  etc. 
Then  comes  the  Economy  of  Living — true  economy 
of  time,  effort  and  expenditure,  system  of  work, 
household  conveniences,  the  division  of  income, 
buying,  household  accounting,  etc.  Then,  the 
Simple  Life  —  living  in  a  simple,  rational,  artistic 
way;  and — most  important  —  the  Children,  whose 
health,  character  and  final  success  in  life  is  so  largely 
determined  by  the  home  care  and  training. 

Every  woman  who  would  like  to  have  something 
better  than  tradition,  hear-say,  and  scraps  of  informa- 
tion as  guide  in  her  life  work  will  be  interested  in 
the  Announcement  of  the  American  School  of  House- 
hold Economics  which  tells  of  the  authoritative 
correspondence  instruction  and  advice  given  by 
prominent  teachers  of  the  "profession  of  home- 
making." 

This  attractive,  illustrated  48-paee  book  will  be  mailed  free 
to  any  one  sending  a  postcard  addressed  A.  S.  H.  E.  3311 
Armour  Avenue,  Chicago,  111. 


PERSONAL   AND 
MISCELLANEOUS 


M 


From  Old  Ireland 

Not  an  ordinary  piece  of  stone  is  that 
pictured  in  the  cut  herewith,  for  it  has 
been  kissed  probably  more  times  than 
many  a  pet  child  or  animal.  It  is  a  piece 
of  the  famous  Blarney  stone  from  Castle 
Blarney  in  County  Cork — ^the  only  frag- 
ment ever  brought  to  the  United  States. 


The  Omly  Fraombnt  in  America  of  the  Blarkbt  Stoss. 

An  Authentic  Piece  of  the  Famous  and  Ofl-Kiased 
Irish  Relic 


So  jealous  are  the  Irish  people  of  the 
reputation  of  this  rock,  that  for  years 
tourists  have  not  been  allowed  to  chip 
off  pieces  of  it;  but  the  fragment  here 
shown  was  secured  by  the  priest  of  the 
parish  in  which  the  stone  is  located,  and 
by  him  sent  to  an  intimate  friend  in  Balti- 
more, Mr.  J.  W.  Gallagher.  From  the 
time  the  stone  reached  Baltimore  until 
the  present,  almost  everyone  hearing  of  it 
has  wished  to  secure  the  proverbial  good 
luck  by  kissing  it.  Even  when  it  was 
passed  through  the  Custom  House,  sev- 
eral of  the  officials  who  were  apprised  of 
its  nature  were  the  first  to  go  through  the 
ceremony.  The  stone  is  a  variety  of 
granite  found  in  several  parts  of  Ireland. 
it  is  a  dark  gray  in  hue,  and  the  outside 
has  literally  been  polished  to  a  smooth 
surface  by  the  action  of  the  elements. 
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Engi^ering  Instruction 

Correspondence 

THE  AMERICAN  SCHOOL  OF  CORRESPONDENCE  offers  instruction 
in  Electrical,  Mechanical,  Steim  and  Civil  Engineering:,  Textile  Manufac- 
turing, Architecture,  Median  real  and  Perspective  Drawing,  Pen  and  Ink: 
Rendering:,  Telephony,  Telegraphy,  Heating,  Ventilation  and  Plumbing 
and  Refrigeration  by  mail  hslrtictwn  und^  $hi  dir§Hion  of  members  of 
the  faculty  of  Amiour  ImiituU  of  Ttcbnohgy    .*    :    *    :    :    :    ;    ,*    : 

meers  in  Demand 


r" 


' 


(From  Chicago liEi^BI^'tiZBJiJ^.} 

iri^  hid  his  euu- Li:LJ\is  wreaK... 

'"Tet^hnlraUy  trelncii  ensine^rs  tre 
jn  greater  ilfamand  fbati  e>:er  *bof<ii"t* 
"In  \h*!  tiiMovy  of  !n<Iust?Tal,  ietHte^t- 
|H>|£o».  The  fiuijuly  or  the  ttH^hnkrti 
^i'hofits  lar  rhH   »»refleril   vi^at   wmh  ex- 

r«ci*ived  iheMr  rJlpJf(Uift8.  *  •  *  Sftlarl*>'« 
of  tht»^e  y<i*mg  Hi**Tr  ir«.im  iheir  en 
tranct*  Into  t*t^  iJrti/«H*^km  v&ry  from 
$l'im  lo  ia5o*»  ft  ynnr  KKj>eik»no<? 
tla^n  Irt  t^ll  on\y  tlUtig  ror'uiivd  afu*r 
tits  rbf?firetl**aj  traliiitiw.  nnd  In  a  U^w 
yoai"«  hfB  ^:T!@rv'  may  h^  55<*0Q  or 
II  5.tNHi,  ftrt'ordln^  to  hl-t  caiiaofty  mid 
hta  f^noi^gy,  *  '  •  ^ 

ComimBy)  -I  h%\ti  (fiid    p^-UiujiN  Tl^p  ^h* 

tlir«ia  mouttiii,  Ttn?  tiemnoil  for  ttDi^tnoori 
is  far  bi*yoi)4  ihti  wufiply. 

UHt:BTEli  S.  ein  NCHiU.(o!SwifVACDJ 

—  I  imUht*  wrertt*»(*l  f«i!raruily  tn  i!*ii.4i,'oGn» 
nod  ilr]Vi|!lit»Lii4iu.  tViaitfti'^^t  m^tt  u^u 
bftrd  to  Uttd. 


n 


U^^The  Jon  t » »*  >   >^  tw  y !  t^i . 


-4zi  Jjoaj-of  £rofli?ofeiiiiouss*cdy  every  dsywiltin  th« 4iOur9& of  nightctin  months 
quailly  you  to  Rti  one  of  the^&  po^ltioit^  ^emanditig  iechtilciil  kaawlcdge^ 

Caia/i^^ne  ami  tUmtrated  ^o^h'^f  of  UtUn  Jfiym  formtr  studtnis  f/Mf  he  /:ad  u^ft  r^:fii,'sf, 

AMERICAN  SCHOOL  OF  CORRESPONDENCE, 


at 


HttMOUR  iNSTITUTC  OP  TCCHNOLOGV, 


CKICTtGO,  ILLINOIS, 


Digitized 


"bvOooQie 
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THB 


A  WONDERFUL  HELP  foi  BUSY  MEN 

H  Windier  and  more  usefnl  than  any 
memo,  book  or  other  card  index. 

fmCmindeA 

Pocket  Card  System 

A  fresh  card  comes  to  the 
front  every  day,  in  tbeeleffant 

leatlier  vest-pedwt  case 
which  carries  dates  for  2  or 
4  weeks  ahead.   Extra  cards 
for  tbinsrs  to  be  retained. 

A  Braki  8av«r 
Today's  card  always  at  the 
front  No  leaves  to  turn. 
Any  card  is  fonnd  instantly  by 
its  tab.  Cards  for  the  year 
make  a  valuable  card  index 
for  desk  nse. 

FORGET  NO  MORE 

This  automatic  tickler  helps 
you  to  do  thinsrs  at  the  riirht 
time.  Saves  time  and  money. 

miDEIiLCOVifniVniQIIIIDEil 

No  Other  Device  Answers  Its  Purpose. 
Used  by  thousands  of  wide-awake  business  men  all  over 
the  U.  S.  A  practical  system  for  memoranda.  Takes  care 
of  all  appointments  and  duties    automatically.    Invaluable 
to  all  who  would  be  prompt,    systematic  or  successfuL 

Order  now  and  get  the  rest  of  this  year  FREB. 

Prices  include  the  rest  of  1904  and  all  of  1905.  small  lakcs 
Real  Seal  leather  Case,  cards.  Ouar.Oak  Tray  $3.00  $4.00 
Russia  leather  Case,  cards,  Plain  Oak  Tray  2.50  3.25 
Cow  Seal  Leather  Case,  cards.  Ash  Tray  2.00     2.75 

Sundays,  extra,  35c,  50c.  Future  years,  per  year  1.00  1.2S 
Order  now  and  save  express  charges.  To  introduce  quickly, 
wo  prepay  in  the  U.  S.  ^n  receipt  of  price.  In  Canada,  deliver 
without  delay,  express  and  duty  paid,  for  20  per  cent,  extra. 
Order  now  and  be£tn  to  benefit  dy  its  use. 

You  Can  Accomplish  More,  with  Ease. 

Do  not  tax  your  brain  with  thingrs  to  be  remembered.  The 
details  of  modem  business  are  too  many  to  carry  on  the 
mind.  The  little  thinsrs  are  often  the  important  things. 
Get  the  memorandum  habit.     It's  easy  with  a  Memindex. 

A  Few  among  ThoiMsmls  of  Satisfied  PurohsMra 

H.  D.  Jaoksow,  Electrical  Eng1n««r,  Bovroir ;     •*  It  )iM|>roT«d  Im  vnaj  waj  agood 

thing.    I  ■Dclow  moaey-orucr  in    pavment  for  two  more." 
Gbmkual  Elkctrio  Co.,  Schenactady.  N.  Y.t  **  PImm  MDdiM  two  mon  H«n- 

index  for  which  I  encloM  SS.'*     Alkx.  CBtmcuwAmn. 
A.  Hatiland,  Orand  CantralStatknu  N.  T.  t  *'ltU  qnlu  up  toyoar  dMerii>tioa.** 
H.  S.  Hasdc,  Architect,  N««r  York:  **  Without  doabt  the  beat  thing  of  luJiind.** 
L.  11.  SLAwaoM,  Real  RaUta,  Natr   Tobk:    **  I  find  it  very  nwfuland  my  aatia- 

factory.     My  frienda aay  they  ara  very  well pleaaed  with  thein." 
RntiB  Duoa.,  Toronto:  *«  We  ara  inoi«  than   delighted  with  it."  (Hae  about  S&) 
Nat'l  Excuamob  Bank,  N.  Y.  :  Feb.  6  ordered  one,  Feb  «0,  two,  Fab.  S4,  five. 

Order  now  and  get  read^  to  start  the  new  year  ri^ht, 

HELPS  YOU 

toTlaayoiirVork 

toVorkToarPlaa 

to  8aoc6M 

to  Stop  Forgetting 

to  Aoeomplisk  more 


CALE*;ti.AX  r,%D 

tISB 


toPindjoor 
to  ATdd  TroaUd 

CAmoa  vasD  awat 

MAKSA 
VAt.VABLB  RBOOBD 

ov  oMB'a  AonvmBS 

YOU  NEED  IT 

A  year's  expert*  nee 
has  proved  that  *  I  m  *  r-it 
all  business  men  n.  l  rJ  n 

Order  now  andj^et  the  benefit  0t         -  ,      «    ,^.  ^ 

our  best  introductory  offer.  Write  lor  Booklet. 

WOWARD  L.  WLSON,  Mfr.,   61  State  8t^  Rochester,  N.  Y., 


PBK80NAL  AND  MISCBLLANBOUS-vOootlnaed) 

The  Mtnuftcturing  of  Men 

Every  visitor  to  the  St.  Louis  Fair  has 
been  struck  with  the  magnitude  of  our 
manufacturing  industries.  A  thousand 
and  one  processes  of  turning  raw  ma- 
terials into  finished  products,  are  seen 
on  every  hand.  Amid  all  this  overwhelm- 
ing multiplicity  of  display,  one  is  apt  to 
lose  sight  of  the  fact  that  every  one  of 
these  industries  presupposes,  and  in  fact 
is  based  upon,  a  prior  and  more  funda- 
mental manufacturing  process — that  of 
the  making  of  finished  men,  turning  the 
raw  material  of  the  untrained  and  un- 
educated mechanic  into  the  finished  prod- 
uct of  the  skilled  workman  and  the  ex- 
pert engineer. 

That  the  importance  of  this  all-im- 
portant phase  of  our  industrial  life  is 
becoming  more  and  more  recognized  in 
high  places,  is  shown  in  the  following 
reference  made  by  The  Electrical  World 
and  Engineer,  in  its  issue  of  October  29, 
to  the  work  of  the  American  School : 

"In  the  booth  of  the  American  School  of 
Correspondence  is  shown  the  wonderfully  suc- 
cessful modern  method  by  which  men  who 
cannot  go  to  college  are  developed  into  a 
higher  and  better  grade  of  scholarship,  and 
equipped  to  cope  with  the  problems  of  engi- 
neering. In  this  booth  are  exhibited  the  re- 
sults of  some  six  or  eight  years  of  teaching 
along  the  lines  of  engineering.  The  students* 
work  includes  various  patterns,  tool  work,  and 
drawings,  notable  among  the  latter  being  sev- 
eral architectural  elevations  by  W.  H.  Krausch, 
chief  architect  for  the  Chicacro,  Burlington  & 
Quincy  Railroad  Company,  and  two  large 
prints  by  B.  A.  Slocum,  of  the  Boston  Ma- 
chine Works.  A  large  map  facing  the  entrance 
shows  the  geographical  distribution  of  students 
throughout  the  world,  and  bears  witness  to 
the  great  scope  and  far- reaching  influence  of 
the  School.  An  automatic  telegraph  instru- 
ment, by  means  of  which  the  subject  of  teleg- 
raphy is  taught,  is  in  constant  operation;  and 
a  Kellogg  switcliboard,  illustrating  telephone 
practice,  is  also  installed.  This  switchboard 
operates  with  the  apparatus  of  the  Controller 
Company  of  America,  and  has  for  its  purpose 
the  illustration  of  various  tr unking  systems. 
The  public  is  not  fully  informed  of  the  inside 
workings  of  correspondence  schools,  although 
these  have  been  brought  strongly  to  the  at- 
tention of  people  at  home  and  abroad  within 
the  last  few  months.  A  display  of  textbooks 
written  by  the  best  authors,  shows  the  way  in 
which  the  work  is  prepared,  and  gives  the 
visitor  a  good  idea  of  the  steps  by  which  stu- 
dents are  led  from  the  simplest  of  mathematics 
to  higher  and  more  ^complex  .electEical  .engi- 
neering problems."     D,g,t,zS5^y  VJDW^I^ 
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ELASTIC" 
CABINET 


; 


//  j^rows  with  your  business 
and  your  business  grows  witltiE 

Business  sagacity  should   determine  one  to 
invariably  consult  the  latest  Globe-Wemicke 
Catalog  before  making  any  selection  of  filing 
devices,  for  the  simple  reason  that 
he  will  find  that  our  "  Elastic " 
Cabinet  system  provides  the  great- 
est variety  at  the  lowest  possible 
cost.    Carried  in  stock  in  principal 
towns  and  cities,  or  shipped  from 
factory,  freight  paid. 

Ask  for  Catalog  V-804 


Originators  and  largest  manufacturars  in 

tha  world  of  "Elaatlo"  CabineU, 

Bookoaaaa,  Card  Indexes,  etc. 


: 


X-^^-ri.     ifi^S^t* 


?i)c  Slebc^^V^rt)ickc  60.  Cincinnati 

NEW  YORK— 880-882  Broadway.'  OH ICAQO— 224^228  Wabash  Ave. 

D06T0N— 91*98  Federal  St.  LONDON— 7  Bunhlll  Row,  E.  C. 

CANADIAN  FACTORY-STRATFORD,  ONT. 
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PERSONAL  AND  MISCELLANBOUS-COontiiiiied) 


TEXT 

THE  ARCHITECTURAL  RECORD  pre- 
^  sents  each  month  a  number  of  articles 
from  the  pens  of  the  best  European  and 
American  writers.  These  articles  deal 
with  Architecture  and  Building  in  such  a 
way  as  to  be  interesting  to  the  architect, 
and  sJso  to  his  client. 


ILLUSTRATIONS 

THERE  are  shown  each  month  from 
seventy-five  to  over  one  hundred  pic- 
tures on  the  best  half-tone  paper  illustrat- 
ing the  text,  and  forming  a  most  valuable 
"Record "  of  buildings  and  designs. 


CIRCULATION 

PIE  ARCHITECTURAL  RECORD  has 
a  large  guaranteed  circulation  among 
Architects  and  others  interested  in  build- 
ing—the figures  are  put  in  the  contract— a 
pomt  for  the  advertiser  to  consider. 


ADVERTISING 

THE  ARCHITECTURAL  RECORD  car- 
ries the  advertisements  of  over  one 
hundred  and  fifty  first-class  firms— a  result 
of  its  high  quality  and  large  circulation. 
This  shows  that  many  manufacturers  have 
considered.    Have  you  ? 


Sample       Copy      Free 

Cije  ^rcjjitectural 
3Blecorti  Cotnpan^ 

1446  ©f^e?  Street 


Auto- Ambulance  for  Dogs  and  Cats 

The  only  automobile  yet  built  for  the 
purpose  in  this  country,  is  now  used  in 
Cleveland,  Ohio,  for  conveying  dog  and 
cat  patients  to  and  from  a  hospital  spe- 
cially built  for  their  care.  The  ambu- 
lance was  built  by  Dr.  W.  F.  Staniforth, 


Auto-Ambulamcb  for  Dogs  and  Cats. 

who  has  devoted  himself  to  the  treatment 
of  dogs  and  cats.  The  Doctor  has  in  his 
hospital  a  large  collection  of  waifs  and 
strays,  which  arc  not  only  relieved  but 
cared  for  until  they  find  a  better  home. 
The  rear  portion  of  the  vehicle  is  ar- 
ranged like  an  ordinary  automobile,  but 
in  front  an  ambulance  has  been  provided, 
which  consists  of  an  enclosure  of  wood, 
latticed  to  admit  light  and  air.  The  upper 
part  is  exclusively  for  cats,  and  the  lower 
part  for  dogs.  The  ambulance  contains 
drinking  trays  and  mats  for  the  comfort 
of  the  patients  while  being  taken  to  the 
hospital.  The  dogs  which  are  seen  on 
the  top,  are  the  Doctor's  special  pets,  and 
accompany  him  on  his  professional 
rounds. 


PERSONAL  NOTES 


Mr.  Clarence  H.  Ellis,  Alton,  La- 
fayette County,  Florida,  a  student  of  the 
American  School,  holds  the  very  excel- 
lent position  of  Chief  Electrician  with  the 
Drew  Lumber  Company,  of  the  above- 
mentioned  place.  ^  I 
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Students,  Professional 
and  Business  Men  use 

FLAT-OPEMING 

LOOSE-LEAF  BOOKS 

FOR    EVERY    PURPOSE 


They  are  more  convenient 
than  bound  books,  and 
afford  all  the  convenienci'S 
of  all  Loose-Lea C  S^^stems 


*9 


ff 


Tlte  "Unimatic 

(One  >Iovenient)  and 

The  "Rotamatic 

(Rotary  Movement) 

Constitute  the  most  complete  line  o£  Flat" 
Opening  Loose-Leaf  Books  in  the  world. 

For  tht  Vest  Pocket  —  They  provide  the  most  coo- 
dec  5  cd  meaiis  of  classifying  an  infinite  variety  of 
live  luaUtr  for  instant  reference. 
For  the  Co«t  FiK;1cet  —  They  furnish  the  best  means 
of  keep  in  f^  up-to-date  records  of  whatever  subjects 
are  d^ired. 

For  the  Desk—  They  have  no  equal  for  all  kinds  of 
business  records* 

Self-lBde;cing — 'Instamt  access  to  sheets   for   inser- 
tion or  rentovak 


PUSfE  t^LIDE, 


Tbe  UiklmatiQ 


The  RoUnuitlc 
A  simply  tw{it  of  tho  wrist  opens  or  dosei  ihe  arcbei 


Flat'Openlng  —  No  crimping  of  sheets 
required.  Writing  surface  from  edge 
to  edge  of  sheet. 

Compact,  Convenient,  Economical  and 
Elegant.  The  best  that  mooey  and 
braina  can  make. 


ALL  STATIONERS 
HAV£      THEU 

If  not  convenient  to  a  dealer,  wtite  tia 
for  catalog. 


Sieber  Z^  Trussell  Mfg.  Company 

4009  Laclede  Avenue       ....       ST.  LOUIS,  MO. 
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A 

FracticAl 

Book 

by 

a 

Practical 

Man 

for 

Practical 

Men 


FRICTION  and 
LUBRICATION 

Vb  written  l*y  W,  M*  Dads,  a  man  who  unitcrstAnda 
tuitonly  the  Theory  of  Lubrication  but  it*  appUcatiDti 
to  every  daj'  pmblcma,  Mr,  Davis  ^'iis  for  ten  j-i^aro 
Riechanic^l  fjtpert  in  the  lubricating  liepartnient  of 
n  Inffie  oil  rtfinery  comftany  anfl  ia  now  oil  inspoctof 
for  a  larfre  steel  eotnpfltny.  While  every  engin*>er  and 
methanic  baa  x<t  do  with  In btn cation  btit  very  hale  Mm 
hitherto  heen  lino wn  about  theimhi«;L  The  work  is 
the  reeutt  of  y^ra  of  oirefuf  study  and  experience 
and  the  book  la  easily  worth  fCT^OO.  • 

POWER  Rays  *"lt  i«  the  pnw^tittil  maii*e  book 
tnroTjsrh  and  through  and  inforrriation  gleuied  from  it 
win  \m^  f  oun*;^  reidily  apiilicable  to  every  day  prublema." 


ORDER  COUPON 

Fold  a  %t  bill  in  this  Conpon  and 
MAIL  TODAY. 

Lubrication  Publish.  Co., 

Pittsburg,  PEp, 

Box  475 
Enclosed   please   fimJ   12.00  for  which 
send  by  ma»l,  prepaid,  1  Copy  of  * 'Friction 
and  Lubricatiotu' 

Name = -=-^ — — — 


Street 

City. 


PERSONAL  AHD  HISGBLLAirBOnS-(Condaded) 

Mr.  E.  Riesbeck,  after  graduating  in 
Mechanical  Engineering  from  the  Ameri- 
can School,  was  enabled  to  secure  the  po- 
sition of  Mechanical  Superintendent  with 
the  Kinleith  Paper  Company,  of  St.  Cath- 
erines, Ontario,  at  an  increase  of  salary  of 
seven  hundred  dollars. 


SUte- 
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Clever  Trained  Dog. 

Balancing  bicycle  in  stationary  position  long  enoagh  to 

have  his  picture  taken. 

A  Dog  Cyclist 

The  training  of  animals  to  perform 
various  feats  has  reached  a  high  degree 
of  perfection,  but  very  few  animals  have 
ever  been  taught  to  keep  the  bicycle  up- 
right. It  is  a  fact  that  the  dog  pictured 
herewith  will  sit  upon  a  wheel,  and  so 
adjust  himself  that  while  it  is  moving 
slowly  he  will  not  fall  off.  He  is  owned 
by  J.  B.  Foster,  of  West  Chester,  Penn- 
sylvania, who  occupied  his  leisure  time 
for  nearly  a  year  in  teaching  the  dog^. 
When  the  photograph  was  taken,  the 
bicycle  was  not  supported,  but  the  dog 
held  it  in  a  stationary  position  long 
enough  for  the  exposure  to  be  made. 

Mr.  Hugh  A.  Hackett,  a  student  in 
the  Electrical  Course  of  the  American 
School,  expects  to  get  his  degree  from 
Johns  Hopkins  University  next  June.  In 
his  present  studies  he  is  leaning  as  much 
as  possible  to  the  scientific  line,  in  order 
that  he  may  take  a  R.  S.  degree  from 
Armour  Institute  of  Technology  in  as 

short  a  time  as  possible.  -.^T^ 

^     Digitized  by  VjUOgle 
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I  This  Is  The  Latest  and  Best  I 


Foil 


I 


WlQAl  VWIW. 


B«ck  71&W, 


i 

I  Valve   Motion  Model  i 

I 


s 

i 

1 


I 

1 


About  as  big  and  heary  as  a  watch, 
MAde  entirely  of  metal,  nickel-plated,  with  crystal,  dust-proof. 


Shows  CORRECT  MOVEMENTS  of  valve  and  piston,  and  sections  of  chest,  9 

ports,  and  cylinder.  3 

Can  be  carded  in  pocket  or  will  stand  up.  I 

A  real  model,  with  a  crank  and  eccentric — not  a  toy,  s 

It  shows  lap,  lead,  cut-off  and  compression— shows  just  what  a  plain  elide  1 

valve  engine  does  when  at  work,  g 

This  model  ought  to  be  in  the  hands  of  every  engineer  in  America,  and  can 
be,  for  each  can  have  one  for  himself  without  costing  a  cent  in  money. 


Fill  out  slip  below,  cut  it  out,  and  send  to  POWER,  World  Bldg. 
and  we  will  tell  you  how  to  get  one. 

,  New  York, 

Name                                                                                                          .    ... 

Address   „„„..   .^ . „.... ,. .., .„„„ . . ., _. „.„ ._ ,. 

City  

State 

T,  W, 

i 
I 

e 
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EVERETT  E.  KENT 

COUNSELOR  AT  LAW 

Patents,  ForeigD  and  Domestic.     Copyrights. 

Trade  Marks  in  all  States. 

Corporations. 

84  State  Street,  BOSTON 


IF  yoQ  Wish  k>  bur  of  Icak  cm 
rayaJt)^,  pairntt  on  hdidiwuiict  or 
inailHirdpf    fprcullict,   nuchm- 

INVENTORS 


Vtnlliine.  1  canuveyQij  lime  and 


I   5ELL 
|i  PATENTS 


CHARLES  A.  SCOTT, 

797  Mutual  Lift  Bi;ildlnt, 


PATENTS, 


CAVEATS.  TRADE- 
MARKS,   COPYRIQilTS 
AND  DBSIONS. 

Send  your  business  direct   to   Washington.     Saves 
time  and  insures  better  service. 

24  Years  Practice.    Personal  Service  Ouaranteed. 
SIGGERS    &    SIGGERS,     Patent  Lawyers. 

Suite  10,  National  Union  BMff.,  Washington,  D.  C. 


RECISTBRBDXN  THB  U.  S.PATBNT  OFFICB 

Resistor  No.  5187. 

RICHARD  J.  JACKER 

SOLICITOR    OP 

Unhcd  SUtcs  and  Foreign  Patents 

MECHANICAL  EXPERT      ) 

p 

^H  see 

^M  Wha 

^^^L  Inralut 

^■^ft  Inform 


TA.TEJ>fTS  TTtA.'DE    MA.'RK.S 

Obtained  Registered 

R.  William  Lotz 

Suite  45-161  East  Randolph  Street,  Chicago 

Telephone  Main  1432 

Registered  Patent  Attorney 

Best  service,  most  reasonable  rates.  All  business  strictly 
confidential.  Correspondence  solicited.  Consultation 
free.  No  misrepresentations.  Free  guidebook  on  request. 


IHYBNTIONS— PATENTS 

( CoHiinued  from  Pag*  424) 

an  application  as  early  as  possible  if  the 
reduction  to  practice  has  not  already  been 
made  in  a  manner  susceptible  of  clear 
proof.  If  the  application  be  filed,  the 
actual  construction  of  a  specimen,  which 
sometimes  is  very  expensive,  may  gen- 
erally be  deferred. 

If  the  application  be  not  filed  within 
two  years  of  the  first  description  of  the 
invention  in  any  printed  publication,  and 
within  two  years  of  the  time  when  it  was 
first  in  public  use  or  on  sale  in  the  United 
States,  no  patent  can  lawfully  be  granted. 
Delicate  questions  sometimes  arise  as  to 
whether  an  alleged  use  of  the  invention 
more  than  two  years  before  was  a  "pub- 
lic use"  within  the  meaning  of  the  stat- 
ute, or  was  merely  an  experimental  use. 
It  is  not  safe  to  take  any  chances  in  a 
matter  of  this  sort,  merely  for  the  sake 
of  having  the  term  of  the  patent  begin 
at  a  later  date.  When  there  are  two  ap- 
plicants, each  claiming  a  patent  for  the 
same  invention,  the  patent  is  in  some 
countries  granted  to  the  one  who  filed 
his  application  first.  In  the  United 
States  it  is  granted  to  him  who  first  made 
the  invention ;  and  this,  as  explained 
above,  means  the  one  who  first  conceived 
'  and  proceeded  with  diligence  to  reduce 
it  to  practice,  either  actually,  or  "con- 
structively" by  filing  an  application  for 
patent.  He  who  files  the  later  applica- 
tion may  therefore  get  the  patent  not- 
withstanding his  tardiness;  but  in  the 
absence  of  proof,  it  is  presumed  that  he 
who  filed  first  invented  first ;  and  he  who 
files  later  has  to  sustain  the  burden  of 
proof.  This  constitutes  an  additional 
reason  for  filing  an  application  promptly. 


ATENTS 

Valuable  Book  on  Patents  P  R  E  ■  a    ^^^^  ^<>^  ^ 

secure  them  at  low  coi>t.    How  to  SeU  a  Patent,  and 

What  to  Inrent  for  Profit.  OlTes  Mechanical  HoTements 

Inraluable  to  Inventors.     Pull  of  Mone^r-llaking  Patent 

Information.     NEW   BOOK  FREE  to  all  who  write. 

)*HEAIU  k  BROCK,  PatMtAtljTB.,  S18  r.  StrMt,  n!  W.,  Waiklarton,  D.  C 

NEW  YORK  OFFICE,  200  Broadway^  Mew  York  City. 


Knocking 

McGinnis  owned  a  Billy  goat, 

He  purchased  in  New  York, 

Which  made  its  meals  on  shingle  nails. 

On  leather,  and  on  cork ; 

One  day  O'Grady  came  to  town 

From  out  the  boundless  West,  | 

He  pressed  the  little  Billy  goa^oOQlC 

The  buttin'  did  the  rest.  O 
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Continue  Your  Education  at  Home 

BY  A  SHORT  STUDY  OF  OUR  SELF-EDUCATIONAL  BOOKS 

These  perfectly  compiled  and  arraaeed  volumes  are  fl^ll  or  h^htau  STiMtrLts  and  pkactical  HELLPSi  for  the  yaune 
in  an  desiriiiE  1,0  beconm  bxpert  id  bi»  va-vucul^  ptoftfsaioQ-  They  are  wrii  tea  by  practical  umh.  makiuif  tbem  ^cikm- 
tifically  /LccdRATS  ifl  staiKment  and  yst  DKVomo^  *L,t,  -recuKtCAUTiBS  thmughout.  Even  e.  child  c&u  undertuad 
tJiem> 


Modern  Carpeotiy.  by  Fred.  T.  HodL-non.  25ti  p»kcb.  I'M 

illiisf rations,  clolh  bmdmir      Price  S9.€ll. 
Practical  Uses  ol  the  Steel  6<jiiare>  hy  Fred.  T*  Hodeson, 

tivD  volunit^s^  Stili  pages.,  500  illtistrjitJDnSi,  cloth  biDditiiE. 

P[ire?2.ii0. 
Modem  Efitimator  fl.nd  Contractors*  Guide,  by  Fred.  T.  Hodc- 

son,  250  pay  ts,  Fully  iilusirat^il,  clutli  binding  Priceil.50. 
BoAgaon*s  Hew  Hardwood  PinishiiiK*  by  Fred*  T.  Hod^^a^ 

'Aji}  pa^eii.1  fully  illustrnted,  cluih  bindini:-     f  ricu  ^1.00. 
CommoQ  Ben&i  Stair  BuUdiof^  and  BaDdraiUiiKi  by  Fred. 

T,  Hodeson,  ^itipai;es.  230  illu  jtratioiiSt  cloth  bindiou. 

Pilce8HW. 
BuMen'  Arcliltectttral  Drawioe,  Self-Taught,  by  Fred.  T. 

llodi;son,  fully  iJlustrated,  14  douhier  f^latiis,  cloth  bind- 
ing.    Price  t^.m. 
B^mcht^s  Handbook  for  Steam  Enf^tneens  and  Electridana, 

by  C.  F.  Swiinile,  M.  F..  WO  pagci;.  hundreds  of  hue  tn- 

^raviuES,  bound  in  FuU  Leather^    Pric^  |S2.uQl 
Modern   Wince,   DiaKiains  and  De^tlptlona,    by  H.   O- 

HoTstman  and  V,  U,  Tousky,  I  GO  paeei^lIK)  illu8trationi> 

lenttiur  bindinc.     Price  Sl.Ti^i. 
Electricity  Made  Simple,  by  Clark  C.  H  ask  Ins,  220  paifes^ 

IW  iliuslralions,  cloLh  bindin^^     Price  #1 1^ 

LEARN  LAW  AT  HOME  ^^  *^^  "'**  "^^  "^""^  ^^^^  ^^W  school  series,  which  ra^iuires  ooly 
JXUAJ^I  Jk^XX  TT  X^^  AX\flJl^±j  a  few  hours'  itudy  occasionally*  will  prepare  for  the  Bar  in  any  State; 
Theory  and  Practice  combined.  Approved  by  Bench,  Bar  and  tboiisands  of  auccessful  studenta.  Write  for  booklet  of 
tesiimonials  sent  FREE.  SPBCML  OFFER  NOW  IN  FORCE-  Your  money  refunded  without  question,  if  within  five 
dayt  after  the  receipt  of  anj  voluines  you  Are  dissa(i$tted  with  them.     AuDtcKsts — 

FREDERICK  J.  DRAKE  &  CO., 

PubUahers  of  Self-Educational 
Books  for  Home  Study, 


I>3mamo  TendinjE  for  EnelDecra,  by  H.  C,  KorBtmnn  and 

V.  H.  Tiiusley,  '^Sti}  pace«.  liiO  ]llustration<;,  c1'i':ih  binding. 

Price  ^l.:>0. 
Easy  El^thcaJBxpednaeQtSf  byL^  P.  Dickjupson.  SSOpaeea, 

200  illustrations,  cloth  bindiDE-     Price  ^1.00; 
Practical  Telephone  Handbook,  by  T,  S,  Baldwin,  200  paEsa. 

fully  iltuftrated.     PiiceSl.OO. 
Telegraphy  Self-Taucht,  by  Theodore  A.  Edison.  MA., 

inatructor  at  American  School  of  Telegraphy,  fully  illui- 

iratedi  cluth  binditJE.    Price  Si  ,00. 
Farm  BDidne«  and  How  to  Run  Them,  by  James  H:  Step  hen- 
son  and  other  Experts,  ^iO  piiecs,  75>  illustrations.     Price 

fl.iW. 
Modern  Air  Brake  Practice,   by  Frank  11.  Dukesmith.  303 

pages,  fully  illustrated.     Price  Sl.^. 
Modem  Blackamlthlnf ,  Horfie»1]oelii£  an^  Wagon  Makitig, 

by  J.  Q.  Holmstom^  200  paee«,  fully  illu5tr»ted.     Price 

gl.OO, 
Book-Keeplnc  Self -Taught,  by  P.  C.  Goodwin,  cloth  bind- 

iiiK.    Price  SUOiJ, 
picture  Makini;.  bj  T.  S.  Baldwin,  fully  illuatraled,  cloih 

bixtdini;.    Price  §1^25. 


Nos,  200-211  East  Madison  Street,  Chicago. 


Please  meniion  the  TecbaicBi  World  when  orderinc^    CdtaloEues  Free. 
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One-Thli^  of  a  Centuiy  Standi  r^J  of  the  World. 

A  (ieiiciious  bejiuHfi^r,  [jt^eerver  ftnd  clean i»<er 

iiif  the  teeth;  makes  thf  bft^th  uwevtiLnd  tho 

The  m«li)  box  \n  a  handy  psckatre  for 
inilei.  table  nnd  tnivt-linjg:  no  j»owtier  to  litter, 
DO  liquid  Co  Gfjill  ur  i^tiiin,  25c  at  all  dru^icist:^! 
C.  IE.  STtlU^t;  *  CO.,  rrc|ii.,  ChirtKo,  II  S.  j 


V 


-f 


PATENTS 

ntEDERICK  S.  STITT 

Att*ra«7*at*Law  R«glft«r«4  Patent  AttoriMy 

IS  WILLIAM  ST..  NEW  YORK 

Patents  obtained  in  the  United  States  and  Foreiffn 
Coantries.  Tmde  Marks  registered.  Litigation 
conducted.    Examinationa.    Opinions. 


Months  Free 


t  fakes  likewise.    Get  posted  before  investing 
UIB8T0E'«  REVIEW,  l&sTllaff  BMf.,  6HlCi6«.  ILL 


V^^^P  If  you  are  interested  in  any  kind  of  investment, 
^^^^  Oil.  MininfiT.  Plantation.  Industrial.  Lands.  Stocks, 
Bonds.  Mortflraffes,  etc.,  send  us  your  name  and 
address  and  we  will  send  you  The  Investor's  Review  for  three 
months  free  of  charsre.  A  journal  of  advice  for  investors. 
Gives  latest  and  most  reliable  information  concerning  new 
enterprises.  Knowledire  is  power.  Great  opportunities  come 
and  aro.  Great  f akes_  likewise.  _  Get  posted  _bef orei_investi 
Write  to-day. 


Have  You  Success? 

,  Everyman  contains  within  himself  that  <=^p)rf^ 
which  Uada  to  success  or  failure,  accord'  ^SZ^^^ 
ingas  he  makes  uss  of  it. 
Do  yoa  know  that  Jay  Gould  who  died  woith  $100,000,000  becan 
by  seUing  rat-traiw;  that  Canid£ie  worked  for  $3.00  per  week; 
that  Schwab  was  a  cart-boy?  There  was  a  method  by  which 
these  men  succeeded .  Tou  are  starting  in  life ,  get  the  method, 
it  is  contained  in  **HOW  TO  ATTADf  SUCCB88." 

•*  HOW  TO  ATTAIN  SUCCESS  "  is  a  text-book  for  those  who 
will  have  success  —  It's  not  filled  with  nicely  spun  theories,  but 
gives  the  master-key  to  your  capacity  and  powers. 

A  160.00  man  writes  he  studied  Its  principles  hard  and  now 
has  an  Income  in  the  five  figures.    You  oam  ik>  ths  sams — it's 

ONLY  I.XAK1IINO    AND    DXVBIiOPIVO    TOUB    OWM    POWCBS    AHS 

voBoas— do  this,  success  will  be  yours. 

To  the  ambltlnus  man  or  woman  possessed  of  energy  **  HOW 
TO  ATTAIN  SUCCESS  "will  unfold  a  world  of  possibility  — 
will  transform  hope  of  success  into  realization.   Sent  on  receipt 

^^  CHAS.  VANAGH. 

Room  8.  992  Harrlaofi  St^  Chlo«go« 


IF  TO  EMPLOYERS  Thb  Tbchnical  Worlo  offers  its 
services  in  bringiug  employers  of  skilled  labor  into  com- 
munication with  trained  and  efficient  men.  Write  the 
Employment  Department  full  particulars  as  to  the  quali- 
fications necessary. 


SITUATIONS  VACANT 

Wanted — The  application  of  every  compe- 
tent technical  man  aesirous  of  securing  a  po- 
sition or  bettering  his  present  one,  is  wanted 
at  once.  We  are  constantly  searching  for 
high-class  vacancies  and  always  have  from  100 
to  300  places  open  for  the  highest  grade  men. 
Write  to-day.  The  Engineering  Agency,  1218 
Monadnock  Bldg.,  Chicago,  111. 


SITUATIONS  WANTED 

Wanted — A  graduate  of  the  American 
School  of  Correspondence  in  Electrical  Engi- 
neering, desires  a  position,  with  opportunities 
for  advancement,  on  Construction  work  or  as 
Engineer  at  mines  or  smelter.  Mill  Foreman  in 
oil  fields,  or  Assistant  to  practical  engineer 
installing  machinery.  Has  had  12  years'  ex- 
perience in  steam  fitting,  engineering,  and  sts 
foreman  in  oil  fields.  Address  The  Technical 
World,  No.  301. 


Wanted — A  student  of  the  American  School 
of  Correspondence  wants  a  position  in  a  power 
plant.  No  experience.  Address  The  Technical 
World,  No.  302. 


Wanted — A  young  man  of  some  experience 
in  steam  engineering  wishes  a  position  as  a 
Locomotive  Fireman  for  a  manufacturing 
plant.  Location,  preferred,  Chicago.  Refer- 
ences.   Address  The  Technical  World,  No.  303. 


Wanted — A  young  man  with  a  third-class 
license  in  engineering  and  four  years*  experi- 
ence, desires  a  position.  References.  Address 
The  Technical  World,  No.  304. 


Wanted — A  position  in  a  Machine  Shop 
where  engines  are  manufactured,  is  wanted  by 
a  beginner.  References.  Address  The  Tech- 
nical World,  No.  305. 


Wanted — Position    as    Mechanical    Drafts- 
man.   Desired  locality,  Central  New  York.    No 
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INDUSTRIES 

ARC 

OF  F  E  R.  E  D 
LOCATIONS 


With  satisfactory  inducements, 
iavorable  freight  rates,  good  labor 
conditions,  healtliful  communities, 
on  the  Hnes  of 


THE  nxmoiS  CENTRAL  RAILROAD 

AND   THE 

YAZOO  &  msSISSIPPI  VALLEY  R.  R. 


For    full    information    and    descriptive 
pamphietj  address 

a.  C.  CLAIR.. 

IndustHAl  CommlaaJenefl; 

1  Park  Row.         Chicago,  ill. 


WANTED 


A  suitable: 

LOCATION 

For  any  business  man, 
professional  man  or  in- 
dustry is  easily  obtained 
by  consulting  the  Indus- 
trial Department. 

The  proposition  sub- 
mitted will  be  attractive, 
embodying  just  the  infor- 
mation desired  to  intelli- 
gently consider  such  an 
important  matter  as 
change  of  location. 

Our  monthly  magazine 
of  Southern  opportunities 
will  prove  invaluable  to 
those  interested  in  the 
South. 


THE  LAND 
^  MANATEE 

Is  the  most  beautiful  sec- 
tion of  America,  hereto- 
fore without  rail  facili- 
ties. The  climate  is  de- 
lichtful,  the  atmosphere 
salt-laden  and  perfumed 
by  thousands  of  blossom- 
ing^ orange,  lemon,  grape 
fruit  and  guava  trees  and 
the  most  beautiful  and 
fragrant  of  flowers. 

A  land  of  perfect  health, 
ideal  living,  where  crime, 
trouble  and  ill  health  are 
as  yet  positively  unknown. 
Manatee  booklets  de- 
scribe it  in  detail. 


The  most  costly  piece  of  railroad  literature  ever  is- 
sued is  the  special  Southern  edition  of  the  Seaboard 
Maoazinbop  Opportunities,— yes,  there  is  one  for  you. 
It  IS  unique,  contains  no  advertisements,  but  hundreds 
of  full  page  and  half  page  photo-gravures — the  most  ex- 
quisite examples  of  the  modern  printers'  art.  and  each 
worthy  of  framing.  Sent  free  on  receipt  of  10  cents  to 
pay  postage. 


J.  W.  WHITE, 

Gener&I  Industrla.!  Agents 
PORTSMOUTH.  VA. 


SEABOARD    AIR    LINE    RAILWAY 


Firemen  and  Brakemen 


strong  Young 

Men  for  

on  all  railroads.  Firemen  averaere  $65  monthly,  become  Eninneers  and  average  $125. 
Brakemen  averasre  $60,  becmne  Conductors  and  avera^Q  $105.  Name  position  pre- 
ferred.   Send  stamp  for  particulars. 

RAILWAY  ASSOCIATION.  Room  112.  227  Monroe  Street,  Brooklyn,  N.  Y. 


TH& 


►DER^ 


AilU«r  to  Sav-6 
Your  llrftiu." 


\  1S'S»  Mi^»i^  '^'*^^  COSTING  HI'SOttKlia 
ii]?^"*^*'"  nitiliJplki  niHldivldtifl.   <J*T*r*tr, Y 

fc^iJ(J«.!f  *M  FT      W  ri  l«  for  *'r*^  l>,  ,1  -  k  I  *?t.     Aueliti 
^MQCC-d.      r,   a.    [,1)4  KK   JT^I^.   00.7^ 
vi  Vliliwt  Slrtvt,  JLcDbclt, 
law*. 


KEROSENE  OIL  ENGINE 

Stad«Aary,  Marin*.  Portable.  Send  for  Catalog. 

Int'l  Power  Vehicle  Co.,  379-8I  Dearborn  St.,  Chicago 


Cn"l  II^V    LBADIN6  LAW  SCHOOL! 

O   I    U  L^  T     IN   CORRESPONDENCE 
I     AlAf  INSTRUCTION 

LAVV  Established  in  1892      | 

Prepares  for  bar  in  any  State.    Combines  theory 

and  practice.    Text  books  used  are  same  as  used  In 

leading  resident  Hchools.  Teaches  law  at  your  home. 

Three  Courses— Reorular  College  Course,  Post  Orad* 

nate  and  Baslness  Law  Courses.   Approved  by  the 

bench  and  bar.    Full  particulars  free. 

Chicaso  Correspondence  School  of  Law 
Reaper  Block,  Chicaso 


sTy^f  Technical  World 


^00  A  Yba» 


£0  Cents  A  Cof^ 


$80.00 
40.(10 

aij.uo 

lO.tiO 


Advertising  Ritci 

One  poffc^  *  .  -  * 

Half  MiifftJ.  -  -  -  *  , 

QuaiLer  pa^fv  .  .  -  _ 

Eighth  paiirv.    -  -  ^  _  _ 

Space  ksa  tKiin  eifrhlh  PHffe  per  Agatt^  line, 
Priofeflsicmal  Card  il  ineh  I,    -  -     IS^  p#r  rear 

Claeaified  Wanla^  -  -  -  25d  i>er  line 

(Stfven  wortls  to  linej 
10  per  i-ont  di?^count  for  six:  consecutive  j niter' 
tion^i  inot  l«ia  thuii  tijrhth  T^mfc  eacK)  ususil  wUhlti 
one  y**ftr,  or  for  upaye  Etmountrnff  to  three  pases  or 
mote  Used  wrj thin  one  yi'nr. 

Cover* 
Outsido  hack  cover,        -  -  -      50i  extra 

Inf?tde  I'overa,  -  _  _  25' i^  extra 

Terms 

Thirty  Hays  n*>t. 

&  per  cent  eash  discount.  I'fpaidoTiJintL  ofmorjfh, 

DnLflof  issue,  l»jth  of  muntli  jirecedine- li^te  of 
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FIRST  FORMS  CLOSE  first  of  motitJi;  last  fomiB 
tenth  of  monlh. 
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RHEUMATISM 

CURED 
WITHOUT   MEDICINE 

New  Remedy    Discovered    Which   Absorbs  Acid 
Impurities  Through  the  Large  Foot  Pores 

A  DOLLAR  PAIR  FREE 

On  Approval— Write  To-dty 

Don't  take  medicine  for  Rheumatism,  but  send 
your  name  to  the  makers  of  Magic  Foot  Drafts,  the 
great  Michigan  discovery  which  is  curing  every  kind 
of  Rheumatism  without  medicine — chronic  or  acute 
—  Muscular,  Sciatic,  Lumbago,  Gout,  etc.,  no  mat- 
ter in  what  part  of  the  body.  You'll  get  the  Drafts 
by  return  mail.  If  you  are  satisfied  with  the  relief 
/  ^  they  give,  send  us  one  dol- 

lar.    If  not,  send  nothing. 
You  Decide. 

Magic  Foot  Drafts  pos- 
sess the  remarkable  quality 
of  absorbing  from  the  blood 
the  impurities  which  cause  Rheumatism,  curing 
where  everything  else  has  failed.  They  are  even 
curing  cases  of  30  and  40  years'  standing.  They 
will  cure  you.  Send  your  name  today  to  Magic 
Foot  Draft  Co.,  1252  Oliver  Bldg.,  Jackson,  Mich. 
Our  splendid  new  book  on  Rheumatism  comes  free 
with  the  Drafts.  Send  no  money — only  your  name. 
Write  today. 


^^  Cyclopedia? 

SPECIAL  BARGAINS  inaiiofTHEH 


9  If  you  are  interested  in  the  Cyclopedia  < 
u.  AT  ONCE. 

9  No  agents  employed:  you  will  not  be  "houoded**  and 
humbussed  by  tbem  in  consequence  of  writing  to  us. 
9  Just  now  we  have  ezceptumal  bargains  in  a  few 
sets,  new,  of  some  of  the  latest,  largest  and  best  of  the 
great  CycbpedUcs— all  cash  or  easy  payments. 
9  It  is  against  our  interest,  and  youn,  to  antagonize  pub- 
lishers by  unnecessary  publicity  of  "cut  prices,"  so  we 
do  not  print  details,  but  if  you  will  write  im  we  will 
send  you  particulars. 
Your  old  Cyclopedias  marketed  for  you. 

Coupon  50  cents 

9  Inclose  this  advertisement  with  your  letter  and  we  will 
credit  it  as  30c.  toward  the  price  of  aiiy  Cydopecfia  you 
may  buy  of  us  within  30  days.    (T.  W.  1 2.) 


CYCLOPEDIA   EXCHANGE 

47  Fourth  Avenue 
NEW    YORK    CITY 


BMPLOTMBNT  DBPARTHBirT-(Caiiaiided} 

Wanted — Position  as  Apprentice  in  some 
good  electrical  repair  shop  where  armature 
winding  can  be  learned,  is  wanted  by  a  student 
of  the  American  School  of  Correspondence. 
Location,  Pacific  Coast.  Address  The  Tech- 
nical World,  No.  307. 


Wanted— An  American  School  student 
desires  work  that  will  give  him  experience  in 
handling  electrical  machinery.  Localitv,  Chi- 
cago or  vicinity.  Address  The  Technical  XVorid^ 
No.  308. 


FOR  SALE 

A  f  185. 00  Gurley  transit  for  $125,00;  and  a 
$105.00  Gurley  level  for  $60.00.  Both  in  firel- 
class  condition.  Address  The  Technical  Worlds 
No.  806  TL. 

FOR  SALE 

One  No.  9  Blake  &  Jbhnson  double-geared 
rolling  mill.  Diameter  and  face  of  rolls  10  in.  x 
15  in.  In  Al  condition;  never  used.  Address 
Bausch  &  LoMB  Optical  Co.,  Rochester,  N.  Y. 


New  Reporter:  "Old  Golding  says 
that  if  I  approach  him  again  regarding 
that  bank  scandal  he'll  break  t\try  bone 
in  my  body ;  and  he  means  it  too." 

Editor  :  "Great !  That'll  be  good  for 
three  columns ;  go,  interview  him  at  once, 
ril  have  an  ambulance  at  the  door  when 
they  bring  you  out." 


"What,"  inquired  the  psychological 
student,  "do  you  regard  as  the  chief  end 
of  man?" 

"Well,"  answered  Mr.  Blykins,  "it  de- 
pends on  what  you  want  the  man  for.  If 
you  want  him  to  do  brain-work,  it's  his 
head;  but  if  you  want  him  to  run  errands, 
it's  his  feet." 


In  the  Fog. — Driver  of  'bus  (to  con- 
ductor whom  he  has  called  up)  :  "J^"^» 
th'  or  gent  behind's  just  fell  hoff !" 

Conductor  :  "All  right,  Bill ;  Vs  paid 
his  fare." 


""^S^Soogle 
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A     Young^     Man's    CHances 

in    tHe    Ne^r   Navy 


^^     By     Paul      Morton 
(Secretary  o^   tKe   Navy 


^    ^ 


T 


HERE  has  never  been  a  time  in 
the  past  history  of  the  world 
when  the  comfort  of  naval  serv- 
ice was  so 

great    as     at    the 

present,  nor  a  time 

of  peace  when  the 

emoluments  of  en- 
listed   men    in    all 

ratings      were     so 

large ;  and  there  is 

no     navy     in     the 

world  in  which  the 

comfort    and    pay 

equal     the     condi- 
tions that  exist  in 

the    Navy    of    the 

United   States.     It 

IS     also     probably 

true  that  there  has 

never   in   the   past 

been  a  time,  except 

during   periods   of 

actual    war,    when 

the  opportunity  for 

rapid       promotion 

was  so  certain  as  it 

is  now  to  come  to 

bright,     intelligent 

young  men. 

The  Sailor's  Pty 
Even  in  the  lowest  ratings,  the  pay  of 

the  Navy  compares  favorably  with  that 


STERN  VIEW  OF  U.  S.  BATTLESHIP  ALABAMA. 


of  unskilled  labor  in  shore  life.  Lands- 
men, on  entering  the  naval  service,  re- 
ceive an  outfit  of  clothing  worth  $45,  and 
go  on  the  roll  at  a 
monthly  pay  of 
$16.  They  receive 
a  ration  calculated 
at  a  cash  value  of 
$.30  per  day,  in  ad- 
dition to  their 
monthly  pay — 
which,  with  the 
shelter  and  medical 
attendance  afford- 
ed, makes  a  total 
fully  equivalent  to 
$30  per  month,  or 
$7.50  per  week, 
shore  wages ;  and 
this  while  being 
taught  the  rudi- 
ments of  a  calling. 
At  the  expiration 
of  the  period  of 
training,  which 
generally  lasts 
about  nine  months 
to  a  year,  lands- 
men are  rated  as 
ordinary  seamen,  with  the  pay  of  $19  per 
month. 

Members  of  the  engine-room  force  are 
enlisted  as  coal  passers  at  $22  per  month, 
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with  a  ration  which  makes  their 
wage  equivalent  to  at  least  $36 
per  month  shore  pay,  or  $9  per 
week.  When  qualified  for  fire- 
men, second  class,  their  pay  is 
raised  to  $30  per  month,  which 
is  equivalent,  approximately,  to 
$45  per  month  shore  wages. 

Chances  of  Promotion- Seaman 
Branch  of  the  Service 

Service  in  the  Navy  oflFers 
opportunity  for  advancement  in 
two  lines.  The  first  is  that  of 
the  Seaman  branch,  for  which 
the  original  enlistment  is  made 
either  as  an  '^apprentice"  or  as  a 
"landsman."  The  young  man 
who  enlists  in  the  Navy  as  a 
landsman  serves  nine  months  to 
a  year  in  training,  at  the  expira- 
tion of  which  he  is  rated  as  an 
ordinary  seaman.  On  the  com- 
pletion of  about  a  year  as  "or- 
dinary seaman,"  he  will  prob- 
ably be  qualified  for  the  rating 
of  "seaman,"  with  pay  of  $24 
per  month,  together  with  the  ad- 
ditions previously  referred  to. 
At  this  point  he  may  take  his 
choice  among  several  diflFerent 
divisions  of  the  work  of  sea- 
man, electing  to  perfect  himself 
either  in  the  duties  of  quarter- 
master (which  relate  to  the 
handling  of  the  ship  while  un- 
der way),  in  gunnery,  or  in  the 
work  of  the  boatswain  (which 
relates  to  keeping  the  ship  clean 
and  in  good  condition,  handling 
boats,  anchor  gear,  etc.)  ;  or  he 
may  elect  to  qualify  for  the 
master-at-arms  force,  which  is 
the  police  force  of  the  ship.  At 
the  expiration  of  such  a  term  of 
service  as  seaman  as  would  en- 
sure his  proficiency  to  serve  in  a 
higher  rating,  he  may  be  ad- 
vanced, as  vacancies  occur,  to 
be  a  petty  officer,  third  class, 
with  the  pay  of  $30  per  month. 
While  still  a  seaman,  he  may 
receive  an  extra  amount  of  pay 
of  $5  per  month  for  certain 
lines  of  service :  and  if  he  be- 
comes an  expert  signal  man,  he 

will  receive  $1,  $2^,0^  $^per 
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Athletics  in  the  Navy.— Boxing. 

month  additional  for  this  service,  accord- 
ing to  his  expertness.  The  seaman,  be- 
fore the  expiration  of  his  first  enlistment, 
may  receive  a  permanent  appointment  as 
a  petty  officer,  third  class.  If  he  re-en- 
lists within  four  months,  he  will  be  given 
four  months'  pay  of  his  last  rating ;  and, 
on  his  second  enlistment,  receives  an  in- 
crease of  $1.36  a  month 
during  the  term  of  his 
second  and  each  subse- 
quent enlistment.  At 
the  expiration  of  his 
second  enlistment,  if 
his  conduct  has  been 
uniformly  good,  he  re- 
ceives the  good  conduct 
badge,  which  entitles 
him  to  an  increase  of 
pay  of  $1.75  per  month. 
If  he  so  desires,  upon 
his  second  enlistment, 
he  may  make  applica- 
tion for  a  term  of  in- 
struction in  either  the 
petty  officers'  school  or 
the  seaman  gunner's 
school,  w^here  he  will 
receive  instruction 
which  will  qualify  him 
for  a  further  increase 
in   rating.     If  he  has 


been  discharged  as  a 
petty  officer,  third 
class,  he  may,  on  re-en- 
listment, be  rated  as 
acting  petty  officer,  sec- 
ond class;  and  on  re- 
ceiving an  appointment 
as  such,  is  paid  at  the 
rate  of  $35  per  month, 
together  with  the  vari- 
ous additional  amounts 
to  which  he  may  be  en- 
titled. If  he  is  rated  as 
a  gun  pointer,  he  will 
receive,  in  addition  to 
his  regular  pay,  addi=- 
tional  amounts  ranging 
from  $2  to  $10  per 
month.  This  would 
work  out  for  a  gun- 
ner's mate,  second 
class,  upon  receiving 
his  permanent  appoint- 
ment at  the  expiration  of  the  first  year  of 
his  second  enlistment,  as  follow^s :  Regu- 
lar pay,  $35 ;  ration,  $9 ;  if  he  is  a  heavy 
gun  pointer,  first  class,  $10;  increase  for 
re-enlistment,  $1.36;  total,  $55.36,  mak- 
ing, with  the  equivalent  of  quarters, 
medical  attendance,  etc.,  as  good  as  $60 
per  month  shore  wages. 
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While  not  all  enlisted  men,  of  course, 
can  qualify  as  heavy  gun  pointers,  re- 
ceiving the  maximum  amount  above 
mentioned,  there  are  equivalent  sched- 
ules of  extra  pay  in  other  lines  of  service, 
making  the  pay  at  this  time  equal  to  be- 
tween $50  and  $60  per  month. 

At  the  expiration  of  a  year  as  petty 
officer,  second  class,  the  enlisted  man  is 
eligible  for  promotion  to  the  rank  of 


is  equivalent  promotion,  and  increase  of 
pay.  Starting  as  coal  passer  at  $22  per 
month,  he  may  become  fireman,  second 
class,  at  $30 ;  then  fireman,  first  class,  at 
$35  P^^"  month;  or  he  may  enlist  as  a 
shipwright  at  $25  per  month,  and  secure 
a  promotion  to  one  of  the  artificer  rat- 
ings, equivalent  to  the  rank  of  petty  of- 
ficer, third  class,  at  $30  per  month. 
The  list  of  trades  represented  in  the 
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petty  officer,  first  class,  the  pay  of  which 
rank  is  $40  per  month,  except  in  the  case 
of  turret  captains,  who  receive  $50. 
The  year  following,  he  may  be  pro- 
moted to  be  a  chief  petty  officer  with  an 
acting  appointment  paying  $50  to  $70 
per  month  according  to  rating.  At  the 
expiration  of  one  year,  he  receives  a  per- 
manent appointment  with  pay  at  $70  per 
month. 

Artificer  Branch  of  the  Service 

For  the  young  man  who  has  a  me- 
chanical turn  of  mind,  and  who  chooses 
th^  Artificer  branch  gf  the  Navy,  there 


number  of  ratings  as  first-class  petty  of- 
ficer to  which  a  young  man  may  be  pro- 
moted from  an  enlisted  man  at  a  lower 
grade,  includes  boilermaker;  machinist, 
first  class ;  coppersmith ;  ship-fitter ; 
electrician ;  blacksmith ;  plumber  and  fit- 
ter; sailmaker's  mate;  carpenter's  mate; 
water-tender;  and  painter.  From  these 
ratings,  it  is  possible  to  secure  pro- 
motion to  the  rating  of  Chief  Petty  Of- 
ficer, as  a  machinist,  electrician,  carpen- 
ter's mate,  or  chief  water-tender,  the  lat- 
ter being  the  leading  rating  in  the  fire- 
room  of  war  vessels,  as  chief  machinist  is 

the  leading  rating  of  enlisted  men  in  th^ 
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engine-room,  the  pay  being  $50  to  $70 
per  month,  with  rations  and  additional 
amounts  for  re-enlistments,  etc.  The 
rating  of  chief  machinist,  for  example, 
paying  $70,  besides  rations  equivalent  to 
$9;  quarters,  etc.,  equivalent  to  $5;  and 
$1.36  per  month  for  additional  enlist- 
ment, makes  a  total  of  pay  equivalent  to 
over  $85  per  month,  or  $21  and  some 
cents  per  week,  which  is  higher  by  sev- 
eral dollars  per  week  than  the  average 
wages  of  skilled  me- 
chanics ashore. 

Pension 
on  Retirement 

The  above  statement 
is  a  summary  of  what 
rny  young  man  who 
will  apply  himself  to 
the  duties  of  the  Navy 
may  hope  to  attain 
after  ten  years'  service. 
If  he  does  not  go  fur- 
ther, he  has  secured  a 
respectable  position  for 
as  long  as  he  may  care 
to  retain  it,  and  with 
the  certainty  that  when 
he  gives  up  a  seafaring 
life,  the  training  and 
discipline  he  has  under- 
gone will  make  him  a 
sought-for  employee  in 


shore  life.  If  he  con- 
tinues to  serve  in  the 
Navy,  there  are  numer- 
ous opportunities  for 
shore  service  at  navy 
yards  and  in  the  in- 
struction of  recruits  at 
shore  stations.  At  the 
expiration  of  ten  years' 
service,  the  enlisted 
man  is  entitled  to  a 
pension  if  he  is  unable 
to  serve  further  be- 
cause of  physical  dis- 
abilities, and  if  he  is 
recommended  for  such 
pension  by  a  board  of 
officers.  After  the  ex- 
piration of  twenty 
years'  service,  he  is  en- 
titled, either  to  a  pen- 
sion, on  leaving  the 
service,  of  one-half  the 
pay  of  his  last  rating,  or,  at  his  option, 
to  a  home  for  the  rest  of  his  life  at  the 
Naval  Home  in  Philadelphia.  On  the 
completion  of  thirty  years'  service,  he 
may  be  retired  on  three-quarters  of  the 
pay  of  his  last  rating. 

Warrant  Positions 

For  the  young  man  of  good  habits  and 
character  who  will  give  some  thought  to 
the  theoretical  side  of  his  calling,  and 
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will  apply  himself  in  spare  time  to  study 
which  will  fit  him  to  pass  a  reasonable 
examination,  it  is  by  no  means  a  difficult 
matter  to  secure  a  warrant  position  rank- 
ing next  below  that  of 
the  lowest  grade  of 
commissinned  oBicer. 
The  requirements  are 
that  ihe  a])])Iicant  shall 
be  less  than  thirty  or 
thirty -fi%e  years  of  ag^e, 
the  age- Urn  it  fiiffering 
for  the  %va  r  i  o  u  5 
branclios :  lie  must  have 
had  seven  years'  sea 
service*  one  year  of 
which  must  have  been 
as  a  chief  or  first-class 
petty  officer  If  he  is 
able  to  pass  an  exam- 
ination in  the  duties  he 
will  be  rer|iureci  tn  per- 
form, he  is  [riven  an 
acting  appointment  as 


$i,8oo.  Warrant  officers  frequently 
have  independent  commands  of  small 
vessels,  have  important  shore  duties  as- 
signed them,  and,  in  addition  to  their  pay, 
receive  a  ration  and 
commutation  of 
quarters  on  shore. 

Com  mission  9 
Obtainable 

For  the  exception- 
al young  man.  there 
is  an  opportunity 
for  securing  a  full 
commission  in  the 
Navy.  Twelve  boat- 
swains, gunners,  or 
warrant     macliinists 


YOUNG  SEAMEN  LEARNING  TO  GO  ALOFT. 


gunner,  boatswain,  carpenter,  or  machin- 
ist ;  and  on  completion  of  a  year  of  satis- 
factory service,  is  given  a  permanent 
warrant.  Beginning  at  $1,200  a  year 
full  sea  pay,  a  warrant  officer  re- 
ceives an  increase  of  $100  yearly  for 
each  five  years  until  his  fourth  five 
years,  when  he  receives  $1,600;  and, 
after    twenty    years'    service,    receives 


may  be  given  commissions  as  Ensigns  in 
any  one  year.  To  become  an  Ensign,  a 
warrant  officer  must  be  less  than  thirty- 
five  years  of  age,  must  have  been  a  war- 
rant officer  for  six  years,  must  be  recom- 
mended by  his  commanding  officer,  and 
must  pass  k  satisfactory  examination. 
Nine  warrant  officers  —  seven  from  the 
seaman  branch,  and  two  warrant  ma- 
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chinists  —  have  fulfilled  these  conditions 
in  1904,  and  have  been  commissioned  as 
Ensigns  in  the  Navy. 

It  is  quite  possible  in  the  usual  course 
of  promotion  in  the  Navy,  for  a  boy  to 


enter  the  service  at  17;  become  a  chief 
petty  officer  at  26,  and  a  warrant  of- 
ficer at  27 ;  serve  six  years  as  a  warrant 
officer;  and  secure  a  commission  at  33 
years  of  age,  which  would  probably  re- 
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tire  him  at  62 — the  retiring  age  for  all 
ranks — as  a  Captain. 

With  the  certainty  of  continued  and 
well-paid  employment  with  an  increase 
of  pay  for  successive  periods  of  service, 
and  with  the  possibility  of  attaining  all 
but  the  highest  grade  of  the  naval  serv- 


ice, it  is  a  fact  that  the  chances  thrown 
open  by  a  naval  career  are  well  worth 
the  consideration  of  every  young  man 
whose  inclination  is  toward  a  seafaring 
life,  and  who  is  willing  to  accept  it  in  all 
its  phases  and  to  make  the  best  use  of  it 
and  its  opportunities. 


The  Way  to  Peace 


By  INGLI5  MORSE 


HE  who  would  sweetly  rest  from  haunting  strife 
That  drives  calm  solace  from  the  weary  mind, 
Must  learn  to  let  kind  thoughts  pervade  his  life, 

And  so,  through  these,  the  peace  of  Heaven  find. 
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Hewitt  Mercury 
Vapor  Converter  and  Allied  Apparatus 


By  P.  H.  THOMAS 

Chief  Electrician.  Cooper  Hewitt  Electric  Company 


IN  the  August,  1904,  number  of  The 
Technical  World  (p.  666),  the 
Hewitt  Mercury  Vapor  Lamp  was 
described  at  some  length.  It  was 
then  made  clear  that  the  invention  of  Mr. 
Peter  Cooper  Hewitt  was  rather  the  dis- 
covery of  a  new  group  of  phenomena  in 
electrical  physics  than  the  invention  of  a 
new  lamp.  This  lamp  is  merely  one  of 
the  results  of  the  discovery  of  the  new 
principle.*  The  Mercury  Vapor  Con- 
verter is  another. 

Principle  of  Negative  Electrode 
Resistance 

This  new  principle,  which  concerns  the 
passage  of  electricity  through  a  vacuum 
tube  or  J)ulb,  may  be  briefly  explained. 
For  electric  current  to  pass  through  a 
vacuum,  two  electrodes  are  required,  one 
to  lead  it  in,  and  the  other  to  lead  it  out. 
These  electrodes  are  merely  electrical 
conductors  exposed  in  the  vacuum  space. 
The  electrode  by  which  the  current  en- 
ters is  called  the  anode  or  positive;  and 
that  by  which  it  leaves,  the  cathode  or 
negative.  The  positive  and  negative 
electrodes  must  evidently  be  connected, 
respectively,  to  the  positive  and  negative 
.supply  lines.  It  is  found  by  experiment, 
that,  except  under  certain  conditions,  a 
very  great  resistance  to  the  passage  of 
current  exists  at  the  surface  of  the  nega- 
tive electrode  of  a  vacuum  tube;  and 
that  to  operate  all  types  of  such  apparatus 
(except  under  these  particular  condi- 
tions), this  great  resistance  has  to  be  con- 
tinuously overcome  by  the  application  of 
a  high  electromotive  force. 

The  necessary  high  electromotive  force 
has  usually  been  obtained  from  an  in- 
duction coil.  Little  or  no  resistance  to 
the  passage  of  current  is  found  at  the 
anode,  however.     This  surprising  resist- 

*NoTE. — It  should  be  here  stated  that,  unknown  to 
Mr.  Hewitt,  Aarons  of  Germany  had  previously  operated 
some   small    glass    vacuum    tubes,    utilizing   the    same 

{)rinciple.    The  Aarons  device,  however,  was  not  suitable 
or  illumination,  and  was  never  further  developed. 


ance  to  current  flow  which  is  found  at  the 
negative — called  the  "negative  electrode 
resistance" — is  so  great  under  ordinary 
conditions  that  many  thousand  volts  are 
required  to  overcome  it.  Strange  to  say, 
all  that  is  necessary  to  practically  elimi- 


FiG.  1.    Three-Phase  Mercury  Vapor  Converter 
AS  Originally  Exhibited  by  Mr.  Hewitt. 

nate  this  negative  electrode  resistance  is 
to  maintain  the  supply  of  current  con- 
tinuous after  the  current  has  once  started. 
If  the  current  is  interrupted,  even  for  an 
instant,  or  if  it  fall  to  a  low  value  (say 
below  one  or  two  amperes),  the  negative 
electrode  resistance  will  assert  itself,  and 
no  current  can  flow. 

It  will  be  noted  that  in  all  vacuum 
tubes  the  current  must  be  started  by  high- 
potential  or  other  means  before  the  nega- 
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tive  electrode  resistance  will  disappear. 
In  other  words,  whenever  the  initial 
negative  electrode  resistance  is  broken 
down,  current  will  continue  to  flow,  meet- 
ing only  slight  resistance  until  the  cur- 
rent stops  of  Itself,  when  the  original  ini- 
tial negative  electrode  resistance  will  re- 


FiG.  2.    Vapor  Converter  with 
Two  Positive  Electrodes. 

establish  itself.  The  reason  that  older 
types  of  vacuum  apparatus  do  not  act  in 
the  same  manner  as  Mr.  Hewitt's  tube,  is 
that  the  supply  of  current  is  intermittent 
in  its  nature,  and  that  the  negative  elec- 
trode resistance  is  being  continuously  re- 
established by  the  interruption  of  the 
current.  Further,  it  is  found  that  a  liquid 
negative,  such  as  mercury,  is  the  only 
one  that  will  operate  continuously  with- 
out deterioration.  The  old  types  of  ap- 
paratus practically  all  use  solid  negatives. 
Mr.  Hewitt  discovered  that  current 
passing  through  a  vacuum  charged  with 
mercury  vapor  causes  this  vapor  to  emit 
an  intense  light,  with  a  comparatively 
small  expenditure  of  energ\^  His  dis- 
covery of  how  the  negative  electrode 
resistance  can  be  eliminated,  allowed  him 
to  make  economical  use  of  this  very  effi- 
cient and  new  method  of  producing 
light.    Hence  his  mercury  vapor  lamp. 

Applications 

The  great  principle  of  the  "negative 
electrode  resistance"  has  thus  been 
briefly  explained.  Various  practical  ap- 
plications can  be  made  of  it,  which  may 
be  summarized  as  follows: 

T.  Owing  to  the  low  ofyerating  "negative 
electrode  resistance,"  a  vacuum  electric  lamp 
can  be  economically  used.     (See  description  of 


Mercury  Vapor  Lamp  in  recent  issue  of  The 
Technical  World,  above  referred  to.) 

2.  From  the  fact  that  an  initial  extra  volt- 
age is  required  to  produce  the  state  of  low 
negative  electrode  resistance,  a  vapor  con- 
verter can  be  constructed  which  will  change 
alternating  current  into  direct  current. 

3.  Owing  to  this  same  propjcrty,  the  ap- 
paratus can  be  used  as  a  circuit-breaker  for 
alternating  currents.  • 

4.  Owing  to  the  combination  of  the  two 
properties  described  above  (i  and  2),  the  ap- 
paratus can  be  advantageously  used  as  a  dis- 
charge gap,  sometimes  called  an  interrupter, 
to  replace  the  air  spark  gap  commonly  em- 
ployed for  wireless  telegraphy  and  other  pur- 
poses. 

Direct  from  Alternating  Current 

To  make  clear  the  usefulness  of  the 
vapor  converter,  it  will  be  necessary  to 
state  briefly  the  characteristics  of  alter- 
nating as  distinguished  from  direct  cur- 
rents. 

An  electric  circuit  carries  direct  current 
when  electricity  passes  in  one  direction 
continuously  through  the  circuit.  A  cir- 
cuit carries  alternating  current  when  at 
one  moment  electricity  passes  in  one  di- 
rection throughout  the  whole  circuit,  and 
at  a  later  instant  of  time  in  the  opposite 
direction  throughout  the  whole  circuit: 
and  so  on.  Only  direct  current  is  suit- 
able for  charging  storage  batteries.  Di- 
rect current  is  much  more  suitable  than 
alternating  for  operating  a  great  many 
classes  of  motors,  such  as  elevator  and 
hoisting  motors,  and,  up  to  the  present 
time,  motors  for  street-car  or  railway 
work.  It  is  found,  however,  that  alter- 
nating current  is  very  much  more  eco- 
nomical than  direct  current  for  trans- 
mitting and  distributing  electrical  power. 
Consequently,  since  only  direct  current 
is  suitable  for  many  purposes,  it  will 
often  be  advantageous  to  be  able  to  ob- 
tain direct  current  from  alternating. 
This  result  can  be  accomplished,  at  the 
present  time,  by  means  of  certain  elec- 
trical apparatus  called  the  "rotary  con- 
verter," which  is  very  similar  to  an  elec- 
tric generator  or  motor,  but  which  is 
large  and  expensive,  requires  expert 
handling,  and  is  not  particularly  efficient. 
It  is  the  function  of  the  vapor  converter 
to  provide  a  more  satisfactory  method  of 
obtaining  direct  current  when  only  an 
alternating-current   service   is   available. 

In  the  diagram  a.  Fig.  3,  are  shown 
the  variations    of    ordinary    alternating 
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current  or  alternating  electromotive 
force.  Consider  that  in  this  figure  the 
distance  of  the  curved  line  above  or  be- 
low the  horizontal  line  indicates  the 
strength  of  the  current  or  voltage  at  any 
particular  instant  of  time;  and  that,  the 
further  we  go  to  the  right  on  the  hori- 
zontal Hne,  the  later  the  instant  of  time 
indicated.  When  the  curve  is  above  the 
horizontal  line,  the  current  in  the  cir- 
cuit, or  the  electromotive  force,  is  in  one 
direction;  and  when  the  curve  is  below 
the  horizontal  line,  it  is  in  the  other  di- 
rection. It  will  be  noticed  that  in  chang- 
ing from  one  direction  to  the  other,  the 
value  of  the  current  or  voltage  gradually 
decreases  to  zero,  and  then  increases  in 
the  other  direction  up  to  a  maximum, 
when  it  again  decreases  to  zero,  and  re- 
turns to  its  original  direction ;  and  so  on. 

Let  us  now  consider  the  Hewitt  ap- 
paratus. This  may  be  briefly  described 
as  a  large  glass  bulb  or  globe,  with  a 
small  puddle  of  mercury  at  the  bottom 
constituting  the  negative  electrode,  and, 
supported  from  the  top  part  of  the  bulb, 
two  or  more  electrodes  of  iron  or  other 
material.  These  electrodes  are  of  various 
shapes,  and  usually  not  over  one  or  two 
inches  in  size.  Platinum  lead  wires  run 
from  all  the  electrodes  to  the  outside  line 
wires,  through  the  glass,  which  makes  a 
perfectly  air-tight  joint  with  this  metal. 
The  bulb  is  exhausted  as  perfectly  as 
possible  of  all  gases  except  mercury 
vapor.  A  converter  of  this  type  is  shown 
in  Fig.  I.  In  some  cases  it  is  desirable 
to  make  the  electrodes  all  of  mercury. 
Such  a  converter,  with  four  positives  and 
a  negative,  is  shown  in  Fig.  8. 

On  account  of  the  nature  of  the  nega- 
tive electrode  resistance,  if  we  connect  a 
Hewitt  mercury  vapor  apparatus  across 
suitable  direct-current  mains,  and  start  it 
by  breaking  down  the  negative  electrode 
resistance,  current  will  flow  steadily 
until  it  is  stopped  by  means  external  to 
the  apparatus,  this  being  the  proper  op- 
eration of  the  apparatus  on  direct  cur- 
rent for  giving  light. 

Suppose,  however,  we  suddenly  change 
the  direct  current  to  alternating  current. 
At  the  instant  of  change,  nothing  new  oc- 
curs. There  is  no  difference  in  the  op- 
eration of  the  apparatus,  since  we  shall 
assume  there  is  at  the  instant  no  change 
in  the  current.    Then,  referring  to  Fig. 


3,  at  point  A,  where  we  shall  assume 
the  alternating  current  begins,  it  will  be 
observed  that  the  value  of  current  begins 
to  decrease,  until  finally  a  zero  point  is 
reached  at  B,  At  this  time,  of  course, 
current  ceases  to  flow.  Meanwhile  the 
alternating  electromotive  force  or  volt- 
age is  reversed,  and  begins  to  increase  in 
strength.  This  reversal  of  direction 
makes  the  other  electrode  of  the  appa- 
ratus the  negative;  and,  if  we  provide 
no  means  of  overcoming  its  initial  nega- 
tive electrode  resistance,  no  current  can 
flow.  The  same  condition  will  exist  also 
when  the  alternating  force  has  again 
become  zero,  and  flows  in  its  original 
direction,  as  indicated  at  the  point  C 
(Fig.  3).  If  the  electrode  resistance 
were  broken  down  again  at  this  point  C, 
of  course,  the  lamp  would  start  again. 
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Fig.  3.    Curves  Representing  Single-Phase 
AND  Polyphase  Electromotive  Forces. 


and  would  run  until  the  current  again 
became  zero  at  the  point  D.  It  is  thus 
evident  that  this  apparatus  cannot  run 
continuously  of  itself  on  alternating  cur- 
rent. 

Suppose,  however,  instead  of  the  or- 
dinary' lamp,  which  has  but  two  elec- 
trodes, we  use  an  apparatus  like  that 
shown  in  Fig.  2,  which  has  two  electrodes 
at  one  end,  and  one  at  the  other.  Sup- 
pose we  pass  direct  current  between  elec- 
trodes I  and  3  in  such  a  direction  that  3 
is  the  negative  or  cathode.  Then,  as  in 
the  mercury  vapor  lamp,  current  will 
continue  to  flow  between  these  elec- 
trodes ;  and  the  negative  electrode  re- 
sistance of  electrode  3  will  be  practically 
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eliminated  by  this  current.  Suppose, 
now,  we  apply,  in  addition  to  this  direct 
current,  the  alternating  electromotive 
force  of  Fig.  3  between  electrodes  2  and 
3.  When  the  alternating  electromotive 
force  is  at  the  point  A,  current  will  flow 
from  2  to  3,  since  3,  being  the  negative 
for  the  alternating  current  as  well  as  for 
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TRANSFORMER  SECONDARY 

Fig.  4.    Converter  for  Single-Phase 
Alternating  Current. 


the  direct,  has  no  negative  electrode  re- 
sistance, on  account  of  direct  current 
which  flows  to  it  from  electrode  i.  As 
the  alternating  electromotive  force 
changes  to  the  opposite  direction,  it  at- 
tempts to  flow  from  3  to  2 ;  but,  since  in 
this  case  electrode  2  is  its  negative,  and 
since  its  initial  electrode  resistance  is  not 
broken  down,  the  reverse  alternation  of 
the  alternating  current  cannot  start. 
When  the  alternating  electromotive  force 
returns  to  its  first  direction  again,  how- 
ever, 3  is  its  negative,  and  current  will 
flow  as  before. 

Thus  only  those  alternations  of  the 
supply  which  have  the  direction  from  2  to 
3  can  pass,  and  we  have  sficceeded  in 
getting  one  kind  of  direct  current  from 
an  alternating  source.  The  intennittent 
character  of  this  current  is  shown  at  a  in 
Fig.  5.  This  is  perhaps  the  simplest 
form  of  converter.  The  direct  current, 
however,  though  all  in  the  same  direc- 
tion, is  intermittent,  and  not  well  adapted 
for  some  kinds  of  work. 


Take  another  case.  Suppose  we  have 
a  second  alternating  current  exactly  op- 
posite to  the  first,  and  suppose  we  have 
a  fourth  terminal  in  Fig.  2  similar  to 
Fig.  I,  and  that  the  new  alternating  cur- 
rent is  sent  from  the  new  electrode  to  3. 
The  relation  of  the  two  alternating  elec- 
tromotive forces  is  shown  in  Fig.  3.  It 
is  evident  that  the  second  alternating  cur- 
rent, like  the  first,  will  pass  only  those 
alternations  which  are  in  the  right  direc- 
tion, and  that  the  others  will  be  sup- 
pressed. But  the  former  come  just  at 
the  times  when  the  first  alternating  cur- 
rent is  not  acting,  so  that  the  gaps  of 
direct  current  left  by  the  first  are  filled 
in  by  the  second,  and  the  current  flowing 
in  the  negative  is  much  more  nearly 
steady  than  in  the  first  case.  This  cur- 
rent is  shown  at  b  in  Fig.  5. 

Should  the  direct  current  from  i  to  3 
be  suddenly  stopped,  alternating  current 
would  continue  to  flow  from  2  or  from 
the  extra  electrode,  whichever  happened 
to  be  then  operating,  until  the  first  zero 
point  was  reached,  when,  since  both  al- 
ternating electromotive  forces  are  zero 
at  the  same  time,  all  current  would  cease 
and  the  apparatus  refuse  to  operate. 

Now,  suppose  that  the  vapor  apparatus 
shown  in  Fig.  i  be  operated  without  di- 
rect current,  and  suppose  that  three  dif- 
ferent alternating  currents  be  applied, 
each  one  between  the  negative  and  one 
of  the  three  positive  electrodes.  These  al- 
ternating electromotive  forces  are  to  be 
considered  as  three-phase  electromotive 
forces — that  is,  each  one  lags  1-3  of  a 
complete  double  alternation  behind  the 
one  before  it,  as  shown  in  c  (Fig.  3). 
Suppose  the  electromotive  force  E  in  this 
figure  to  be  passing  a  current  from  its 
proper  positive  electrode  to  the  negative 
in  the  three-phase  converter,  shown  in 
Fig.  I.  As  this  electromotive  force  be- 
comes less  and  less  until  the  point  M  is 
reached,  the  current  through  the  con- 
verter would  become  less;  but  at  this 
point  the  electromotive  force  F  is  seen 
to  have  risen  to  the  same  value  in  the 
same  direction  to  which  the  electromotive 
force  E  has  fallen ;  and  thus,  evidently, 
the  electromotive  force  F^  becoming 
greater  than  E,  takes  the  current  from  E, 
and  causes  the  current  to  increase  in 
value  again,  following  the  curve  F  of  the 
figure  until  the  point  N  is  reached,  where 
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the  electromotive  force  G  in  turn  takes 
the  current  away  from  F,  and  carries  it 
to  the  point  P,  at  which  the  electromotive 
force  E,  having  gone  through  a  com- 
plete half-cycle,  is  ready  again  to  take  up 
the  current  from  G  and  carry  it  to  the 
point  Q;  and  so  on  indefinitely.  With 
this  type  of  circuit  there  is  evidently  no 
time  at  which  the  current  through  the 
negative  electrode  becomes  zero;  and, 
consequently,  the  converter  continues  to 
operate  indefinitely  without  the  neces- 
sity of  supplying  direct  current. 

Such  three-phase  electromotive  forces 
as  are  here  described  can  be  obtained 
from  any  three-phase  circuit  in  which 
the  neutral  point  is  available.  This  is 
the  type  of  converter  first  shown  by  Mr. 
Hewitt.  It  will  readily  be  seen  that  in 
this  case  the  direct  current  in  the  nega- 
tive electrode — which  is  the  current  that 
is  available  for  useful  work — has  a  much 
steadier  value  than  would  be  obtained 
by  the  apparatus  of  Fig.  2.  Similarly, 
with  an  apparatus  having  still  another 
positive  electrode  and  four  alternating- 
current  electromotive  forces,  we  should 
again  have  a  converter  in  which  the  elec- 


./2^.._ 


.rrrrYYi 


THR££  £.Hn.(*ntA9g) 

FOUff  £.M.Fk.  (AUAKten  PMASt) 

Fig.  5.      Pulsations  of  Direct  Current  from 

Various  Types  of  Altermatimg-Currsmt 

Supply  Circuits. 

tromotive  forces  so  overlapped  as  to  re- 
quire no  direct  current  for  bridging  the 
zero  points  of  the  current.  Such  alter- 
nating electromotive  forces  can  be  ob- 
tained from  any  two-phase  or  34 -phase 
circuit  where  the  neutral  point  is  avail- 
able. In  this  apparatus  the  current  in 
the  negative  is  still  more  nearly  steady 
than  in  the  case  of  the  three-phase  con- 
verter. 

The  currents  from  the  diflFerent  types 
of  alternating-current  circuit  are  com- 
pared as  to  steadiness  in  Fig.  5.    In  this 


figure  it  is  assumed  that  there  is  no  choke 
coil  to  smooth  out  the  variations  of  the 
current;  whenever  such  choke  coils  are 
used,  the  current  is  materially  steadied. 

On  many  alternating-current  circuits, 
however,  only  one  voltage  is  available, 
and  there  is  no  direct  current  for  bridg- 
ing the  zero  points  as  was  found  neces- 
sary in  Fig.  2.  For  these  cases,  it  is  very 
desirable  to  have  some  means  of  operat- 
ing a  vapor  converter.  This  can  be  ac- 
complished by  the  apparatus  shown  in 
Fig.  4,  which  is  the  same  as  that  of  Fig. 
2,  except  for  the  connection  to  the  sup- 
ply circuit,  and  except  for  the  choke  coil 
placed  in  lead  from  the  negative  elec- 
trode. 

Referring  to  the  figure,  suppose  that 
the  voltage  between  the  electrode  P  and 
the  middle  point  R  of  the  supply  trans- 
former be  supplying  current  through 
electrode  i ;  this  current  is  delayed  be- 
hind the  electromotive  force,  since  it  has 
to  flow  through  the  choke  coil.  This 
means  that  when  the  electromotive  force 
from  I  has  dropped  to  zero,  the  current 
has  not  yet  reached  zero,  since  it  lags 
behind.  The  converter  does  not  go  out  at 
this  instant.  It  would,  however,  go  out  a 
little  later,  when  the  current  finally  did 
reach  the  zero  point ;  but  the  electromo- 
tive force  between  the  terminals  5*  and  R, 
which  is  exactly  opposite  to  that  between 
P  and  R,  is  trying  to  force  current  from 
electrode  3  to  electrode  i,  and,  on  ac- 
count of  the  lag  of  the  current  from  i,  it 
will  pick  up  this  current  before  it  be- 
comes zero,  and  maintain  it  through  the 
rest  of  the  alternation,  until  this  electro- 
motive force  in  turn  approaches  zero. 
Again,  since  the  current  is  lagging  be- 
hind, the  electromotive  force  between  P 
and  R  will  pick  it  up  from  R  and  5  be- 
fore it  actually  becomes  zero,  preventing 
the  converter  from  stopping;  and  so  on. 
The  simple  introduction  of  the  choke 
coil  enables  the  apparatus  of  Fig.  2,  when 
supplied  by  the  proper  electromotive 
force  from  a  single-phase  circuit,  to  op- 
erate indefinitely  without  the  use  of  aux- 
iliary direct  current.  This  is  one  of  the 
most  important  applications  of  the  con- 
verter. On  account  of  the  choking  power 
of  the  coil,  this  arrangement  gives  quite 
a  steady  current :  but,  as  in  most  of  the 
cases  above,  it  requires  the  neutral  point 
of  the  alternating-current  supply.  ~^^i^ 
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The  vapor  converter  itself  has  a  num- 
ber of  interesting  characteristics.  Its 
vacuum  is  similar  to  that  of  the  mercury 
vapor  lamp;  on  the  other  hand,  since  it 
is  not  intended  to  give  light,  its  length  is 
as  short  as  possible ;  this  means  that  the 
voltage  across  the  converter,  which  rep- 
resents its  total  resistance,  is  reduced  to 
lo  or  15  volts.  \s  in  the  mercury  vapor 
lamp,  this  voltage  is  practically  constant, 
regardless  of  current,  except  for  small 
current.  On  the  other  hand,  since  with 
large  currents  in  the  container  there  is  a 
considerable  loss  of  energy,  there  is  de- 
veloped within  the  enclosing  chamber  a 
considerable  amount  of  heat,  which  must 
be  dissipated.  It  is  therefore  necessary 
to  make  the  container  itself  of  consider- 


FiG.  6.     Mercury  Vapor  Circuit-Breaker. 
a — Circuit  Closed. 
b  —  Circuit  Open. 

able  size  to  get  cooling  surface ;  the  mer- 
cury of  the  negative  electrode  is  evap- 
orated during  the  operation,  and  con- 
denses on  the  surface,  flowing  back  again 
to  the  electrode. 

It  is  necessary  to  provide  some  means 
for  the  starting  of  the  converter.  This  is 
accomplished  in  a  number  of  ways,  in- 
volving the  same  principles  as  the  start- 
ing of  the  mercury  vapor  lamp.     The 


converter  can   also  be   arranged  to   be 
started  automatically. 

These  converters  will  be  especially  use- 
ful for  charging  storage  batteries  from 
alternating-current  supply  circuits;  for 
running  small  direct-current  motors ;  and, 
when  built  in  larger  sizes,  for  operating 
railway  motors  from  alternating-current 
circuits. 

As  a  Circuit-Breaker 

The  third  application  of  the  Hewitt 
mercury  vapor  apparatus  is  its  use  as  a 
Circuit-Breaker  for  alternating  currents. 

It  is  of  course  necessary,  in  all  electric 
plants,  to  have  means  for  connecting  and 
disconnecting  motors,  lights,  circuits,  etc., 
as  may  be  required ;  and  it  is  usually  very 
desirable  that  means  should  be  provided 
for  automaticallv  stopping  the  flow  of 
current  in  any  circuit  when  any  accident 
occurs  to  the  apparatus  on  this  circuit. 
These  functions  are  performed  by  many 
different  types  of  switches  and  circuit- 
breakers,  which,  on  large  high-tension 
plants,  are  very  cumbersome  and  expen- 
sive, especially  when  automatic.  In  many 
plants,  the  size  of  the  switching  appa- 
ratus is  so  excessive  that  it  is  impossible 
to  place  the  switches  and  circuit-breakers 
for  operating  the  plant  within  view  of  the 
operator,  who  must  rely  on  indicating 
devices  to  determine  the  condition  of  his 
circuits.  On  the  principle  of  the  mer- 
cury vapor  apparatus,  it  is  possible  to 
construct  a  circuit-breaker  which  will  ac- 
complish this  same  work  with  a  very 
much  less  cumbersome  and  bulky  appa- 
ratus. 

To  understand  how  the  principle  of 
the  negative  electrode  resistance  may  be 
applied  to  this  apparatus,  we  may  con- 
sider the  circuit-breaker  in  a.  Fig.  6. 
Suppose  that  the  current,  in  flowing  from 
the  generator  to  the  circuit,  passes 
through  the  vapor  apparatus,  going  in  by 
one  lead,  passing  through  the  mercury 
from  one  cup  to  the  other,  and  passing 
out  on  the  other  lead.  We  have  thus  an 
ordinary  metallic  circuit  through  the  ap- 
paratus; and,  as  long  as  the  circuit- 
breaker  remains  in  this  position,  current 
continues  to  pass  as  though  it  were  not  a 
vacuum  apparatus. 

Next,  suppose  it  is  desired  to  stop  the 
flow  of  current:  the  circuit-breaker  is 
then  tipped  into  the  position  shown  in  h. 
Fig.  6,  in  which  fMi^mle^WjHeparates 
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between  the  two  cups.  At  the  moment 
of  separation,  the  current,  which  has  been 
flowing  through  the  mercury  from  cup  to 
cup,  is  obliged  to  pass  through  a  portion 
of  the  vapor,  making  the  mercury  in  one 
cup  the  negative  electrode,  and  that  in 
the  other  the  positive,  it  being  merely 
accidental  which  way  the  alternating  cur- 
rent may  happen  to  be  flowing  at  the 


remains  in  the  position  of  b.  Fig.  6,  no 
current  will  flow.  However,  if  it  be  de- 
sired to  start  the  flow  of  current  again,  it 
is  necessary  merely  to  tilt  back  the  cir- 
cuit-breaker into  the  first  position,  when, 
since  mercury  now  joins  the  two  cups, 
current  will  flow  unimpeded  as  at  first. 
The  mercury  vapor  device  has  other 
advantages  over  the  present  types  of  cir- 


\  I 


Fig.  7.  MERCURY  VAPOR  DISCHARGE  GAP  FOR  HEAVY  CURRENT. 


instant  of  the  separation  of  the  mercury. 
As  was  explained  in  the  description  of 
the  mercury  vapor  lamp,  when  a  sepa- 
ration is  made  between  the  negative  and 
the  positive  electrodes  which  have  been 
in  contact  and  are  carrying  a  current,  the 
negative  electrode  resistance  does  not 
form,  and  the  current  passes  freely 
through  the  vapor.  The  current  breaker 
is  thus  for  the  moment  operated  as  a  mer- 
cury vapor  lamp,  and  will  continue  thus 
to  operate  until  the  current  becomes  zero. 
Since  we  are  dealing  with  an  alternating 
current,  the  current  will  become  zero 
at  the  end  of  the  first  alternation;  and 
when,  in  its  natural  course,  the  voltage 
rises  in  the  opposite  direction,  the  nega- 
tive electrode  resistance  has  become  re- 
established, and  current  cannot  flow.  As 
a  result,  alternating  current  has  been  in- 
terrupted.   As  long  as  the  circuit-breaker 


cuit-breakers,  for  all  contacts  are  made 
by  mercury  which,  being  in  a  vacuum, 
cannot  become  corroded;  consequently 
there  are  no  bad  contacts,  and  no  solid 
switch-tips  to  become  burred  or  burned. 
The  whole  apparatus  is  so  small  as  to  be 
readily  operated  automatically. 

In  the  mercury  vapor  circuit-breaker, 
some  interesting;"  problems  in  construction 
arise.  For  example :  It  is  difficult  to  get 
the  current,  when  of  considerable  vol- 
ume, from  the  external  circuit,  through 
the  glass  sealing  chamber,  to  the  mer- 
cury within,  the  difficulty  being  the  ten- 
dency of  the  current  to  heat  the  leading- 
in  wire,  causing  it  to  expand  and  crack 
the  glass.  It  is  possible,  however,  with- 
out serious  mechanical  complications,  to 
introduce  a  very  large  current  into  the 

vacuum  without  causincr  any  leaking 
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As  a  Discharge  Gap 

The  fourth  application  of  the  mercury 
vapor  apparatus,  which  has  been  fre- 
quently described  in  the  technical  press, 
is  the  Discharge  Gap,  sometimes  called 
the  interrupter.  The  function  of  the  dis- 
charge gap  is  easily  explained.  For  the 
production  of  X-rays,  the  sending  of 
wireless  telegraph  messages,  and  many 
other  purposes,  it  is  necessary  to  have  ex- 
tremely  sudden  discharges  of  high-po- 


Fio.  8.    Converter  with  Four  Mercury  Positive 
Electrodes. 

tential  electricity.  These  are  always  ob- 
tained by  introducing  into  the  circuit 
from  which  the  discharge  is  to  be  ob- 
tained, an  air-gap  or  its  equivalent,  and 
by  raising  the  voltage  until  this  air-gap 
is  unable  to  resist  the  strain,  and  breaks 
down.  At  this  instant,  there  is  a  very 
sudden  rush  through  the  circuit  of  the 
electricity  which  has  been  previously  ac- 
cumulated on  both  sides  of  the  air-gap ; 
and  this  sudden  discharge  serves  to  send 
the  wireless  message,  or  excite  the  X-ray 
tube.  But  a  disadvantage  to  be  found 
with  air-gaps  is,  that,  even  after  they 
break  down,  they  introduce  a  consider- 
able resistance  into  the  circuit,  which  pre- 


vents this  discharge  from  being  per- 
fectly free  as  is  most  desirable.  A  fur- 
ther disadvantage  to  be  met  with  in 
the  air-gap  is  that  an  undesirably  long 
time  is  required  for  it,  when  once  it  has 
been  heated  by  the  discharge,  to  cool  suf- 
ficiently to  be  able  to  operate  properly  a 
second  time.  In  addition,  whenever 
these  gaps  are  used  for  large  quantities 
of  energy,  or  continuously,  the  metal 
electrodes  become  scarred  and  burnt,  and 
require  constant  replacing. 

The  mercury  vapor  apparatus  shown  in 
Fig.  7  may  serve  the  same  purpose  as  the 
air-gap,  for,  if  we  apply  a  comparatively 
low  voltage  between  the  two  electrodes, 
no  current  will  flow,  because  of  negative 
electrode  resistance,  unless  we  raise  the 
voltage  sufficiently  to  overcome  this  re- 
sistance. Then  the  discharge  of  elec- 
tricity will  be  practically  free,  since, 
when  once  broken  down,  the  negative 
electrode  resistance  is  substantially  elimi- 
nated. Thus,  by  the  use  of  the  mercur>'' 
vapor  apparatus,  the  resistance  to  the 
discharge,  introduced  by  an  air  gap,  is 
eliminated. 

Furthermore,  it  is  found  by  trial,  that, 
even  with  a  series  of  the  most  rapid  dis- 
charges, the  negative  electrode  resistance 
can  always  be  re-established  between^ 
them,  which  is  by  no  means  true  of  the 
air-gap.  And  again,  evidently,  the  burn- 
ing and  burring  of  the  electrodes  of  the 
air-gap  are  eliminated,  as  the  mercury 
cannot  corrode  in  a  vacuum. 

The  action  of  the  mercury  vapor  dis- 
charge gap  has  been  carefully  studied  by 
the  rotating  mirror  method,  and  has  been 
found  to  be  free  in  a  remarkable  degree 
from  the  weaknesses  of  the  air-spark 
gap.  Fig.  7  shows  a  discharge  gap  used 
by  Mr.  Hewitt  in  his  laboratory  on  some 
of  his  high-tension  work.  These  bulbs 
are  about  five  inches  in  diameter. 

In  addition  to  the  applications  so  far 
described,  there  are  others  of  less  im- 
mediate importance,  which  space  will  not 
permit  to  be  described  here.  It  must  be 
remembered  that  the  discovery  of  the 
great  principle  of  the  negative  electrode 
resistance  is  quite  recent,  and  that  it  is 
a  radically  new  phenomenon,  and  conse- 
quently capable  of  producing  most  un- 
usual results. 
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Training  of  the  British  Tar 

Foundation  of  Britannia*^  Maritime  Supremacy — The  Drilling  of  Seamen, 

Upon  Whose  Efficiency  Chiefly  Depends  the  Strength  of 

the  Empire's  First  Line  of  Defense 


By  WALDON  FAWCETT 


GREAT  BRITAIN,  eager  to  main- 
tain the  prestige  accruing  from 
her  position  as  the  leading  naval 
nation  of  the  globe,  is  spending 
annually  an  immense  sum  of  money  in 
training  young  men  for  service  in  her 
Navy.  Whether  the  system  employed  is 
calculated  to  give  to  the  naval  sailors 
of  the  United  Kingdom  as  perfect  an 
intellectual  and  physical  equipment  for 
their  sea  duties  as  is  afforded  by  the 
methods  of  some  other  nations — notably 
the  United  States,  is  a  question  open  to 
argument,  and  is  to-day  a  topic  of  ani- 
mated discussion  in  international  naval 
circles.  But  whatever  be  its  merits  or 
demerits,  the  British  sys!em  of  training 
bluejackets  is  interesting  and  instructive. 
Particularly  may  observation  in  this  field 


be  profitable  to  Americans,  for,  aside 
from  the  ties  which  bind  the  two  na- 
tions, there  is  the  fact  that  a  considerable 
portion  of  the  foreign  seamen  under  the 
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Stars  and  Stripes  received  their  prelim- 
inary training  as  British  tars. 

The  First  Line  of  Defense 

For  a  proper  appreciation  of  the  im- 
portance that  attaches  to  the  training  of 
the  British  bluejacket,  it  is  necessary 
to  bear  in  mind  that  for  Great  Britain — 
with    her    world-wide  possessions,  and 


almost  absolutely  upon  the  Navy  for  its 
food  supply.  The  densely  populated  isl- 
ands never  have  in  reserve  more  than 
six  weeks'  food  supply;  and  thus,  after 
all,  it  is  primarily  as  a  safeguard  against 
famine  that  John  Bull  maintains  at 
enormous  expense  a  fleet  of  about  half 
a  thousand  warships,  manned  by  more 
than   110,000  officers  and  men,  and  in- 


BRITISH  RECEIVING  SHIPS.  WITH  RECRUITS. 

The  vessel  moored  in  the  foreKronnd  is  the  old  line-of-battle  ship  Marlboroueh. —  Her  amidships  and  forward  decks 

are  housed  over  for  permanent  shelter. 


dependent,  as  she  is,  upon  foreign  com- 
merce— the  Royal  Navy  constitutes  a 
*'first  line  of  defense."  For  tliis  mari- 
time nation,  the  sea  is  not  merely  a  water 
highway  from  one  country  to  another, 
but  is  in  addition  a  dominion  to  be 
policed,  patrolled,* and  guarded.  The  in- 
tegrity of  Britannia's  widely  scattered 
colonial  empire,  the  security  of  the 
commerce  which  is  the  backbone  of  her 
prosperity,  and,  finally,  the  safety  of  the 
three  exposed  islands  comprising  the 
United  Kingdom,  all  depend  upon  the 
mastery  of  the  sea. 

The  matter  is  brought  home  to  every 
British  citizen,  moreover,  by  the  fact  that 
the  country  depends,  in  the  last  resort, 


volving  an  annual  expense  of  fully  $115,- 
000,000  for  maintenance  and  for  the 
new  construction  necessary  to  preserve 
preeminence  in  naval  equipment. 

Notwithstanding  the  immense  force 
of  enlisted  men  necessary  to  keep  in  com- 
mission a  fleet  of  this  size,  there  has 
never  been  a  lack  of  seafaring  men  to 
meet  the  requirements  of  the  Navy.  Per- 
haps this  is  due  in  part  to  the  fact  that 
the  emoluments,  while  not  comparable 
with  those  of  the  American  Navy,  are 
nevertheless  quite  liberal  in  comparison 
with  the  general  British  wage  scale.  The 
young  man  entering  the  British  Navy 
has  almost  as  much  chance  of  promotion 

as  the  lad  in  the  Americaii  service. ,.  .^ 
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TARGET  PRACTICE. 
Scene  on  Board  H.  M.  S.  Talbot.— K  12-Pounder  in  Action. 


Trained  from  Boyhood 

Beginning  his  naval  career  on  board 
one  of  the  training  ships  stationed  at 
Portsmouth,  Portland,  Devonport,  Fal- 
mouth, or  Queensferry,  the  young  Brit- 
isher qualifies  as  a  "first-class  boy ;"  and 
is  subsequently  drafted,  after  a  six 
weeks'  cruise  on  a  training  brig  and  a 
six  months'  course  on  a  depot  ship,  to 
a  coveted  place  on  a  sea-going  training 
ship.  Here  begins  his  real  career  in  the 
Navy.  If  he  progresses  advantageously, 
the  young  man  goes  in  succession 
through  the  different  grades  of  "ordi- 
nary  seaman,"    "trained    seaman,"    and 


"leading  seaman."  Hard  work  will  win 
promotion  to  the  rank  of  "petty  officer, 
second  class."  The  rank  of  "petty  offi- 
cer, first  class"  is  the  next  step  in  his 
advance ;  and  after  that,  the  young  man, 
if  he  has  the  requisite  energy,  ambition, 
and  ability,  will  successively  occupy  the 
positions  of  "warrant  officer,"  "chief 
boatswain,"  and  "chief  gunner." 

The  British  naval  policy  requires  that 
new  recruits  shall  enter  the  service 
earlier  in  life  than  is  obligatory  in  the 
United  States  Navy.  No  boy,  no  matter 
how  promising  physically  or  intel- 
lectually,   is    received    into    the    British 
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Instruction  in  Usb  of  Lead  and  Compass. 


Rifle  Drill  on  Shipboard.  \^ 
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TARS  OF  H.  M.  S.  POWERFUL  AT  PHYSICAL  DRILL. 


Navy  after  he  has  passed  his  sixteenth 
year ;  and  each  lad  binds  himself  to  con- 
tinue in  the  service  for  twelve  years — 
a  much  longer  term  of  enlistment  than 
prevails  in  the  American  service.  The 
juvenile  British  tar,  as  has  been  ex- 
plained, is  likewise  more  poorly  paid  than 
his  American  cousin.  Indeed,  his  wages 
for  a  considerable  time  after  he  goes 
aboard  the  old  wooden  man-of-war 
which  serves  as  a  training  ship,  amount 
to  only  a  few  cents  per  day,  in  addition, 
of  course,  to  board  and  clothing. 

In  the  British  Navy,  and  particularly 


on  the  naval  training  ships,  no  end  of 
attention  is  devoted  to  making  the  lads 
physically  fit.  Boxing  and  other  ath- 
letics are  encouraged  in  every  possible 
manner.  In  the  British,  as  in  the  Ameri- 
can Navy,  the  theory  obtains  that  the 
training  of  the  old-time  sailor  is  the  best 
in  the  world  for  giving  to  his  twentieth- 
century  successor  a  quickness  and  ac- 
curacy of  hand  and  eye,  and  steadiness 
of  nerve  and  foot.  Accordingly,  the  young 
men  on  the  ships  flying  the  Union  Jack 
are  taught  all  manner  of  work  with  rope 
and  canvas;  learn  to  make  sail  and  to 
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take  hand-lead  and  deep-sea  soundings; 
master  the  knack  of  steering  into  and  be- 
fore the  wind;  accustom  themselves  to 
manning,  lowering,  and  pulling  boats; 
and,  in  short,  acquire  the  all-round 
knowledge  that  constituted  the  stock-in- 
trade  of  the  all-round  seaman  on  the 
fighting  craft  of  the  old  days. 

When  a  young  man  in  the  British 
Navy  has  advanced  to  the  rank  of  "first- 
class  boy,"  he  receives  twenty  cents  per 
day  in  addition  to  board,  lodging,  cloth- 
ing, and  medical  attendance.  The  amount 
seems  small  in  comparison  with  the  sum 


to  a  colonial  or  foreign  station,  and  set 
up  a  sailors'  lodging  house  or  some  other 
business  enterprise. 

British  officers  are  wont  to  claim  tliat 
seamen  who  have  passed  through  the 
regulation  course  of  training  in  His 
Majesty's  Navy  are  the  superiors  of  any 
other  men  .of  their  class  in  actual  sea- 
manship; but  this  is  by  no  means  con- 
ceded by  other  nationalities,  particularly 
the  Americans.  It  must  be  admitted, 
however,  that  the  British  tars  take  more 
kindly  than  do  the  Yankees  to  the  dirty, 
unpleasant,  and  exhausting  work  of  feed- 


tUki 


MEN  OF  THE  ROYAL  NAVAL  DEPOT  SHIPS  AT  PORTSMOUTH. 

Five  Thousand  Men  in  Line. —  A  typical  scene  in  the  event  of  a  sudden  crisis,  such  as  the  recent  tension  with  Russia 

over  the  North  Sea  incident,  showing  England's  naval  preparedness. 


paid  for  corresponding  service  in  the 
American  Navy ;  but  nevertheless  a 
young  Englishman  who  is  apt  and  alert 
can  work  his  way  up  to  a  very  profitable 
position  in  the  service  of  his  country, 
such,  for  instance,  as  the  post  of  chief 
gunnery  instructor  on  a  battleship,  where 
the  pay  is  nearly  $70  per  month — the 
equivalent  of  $70  net  profit,  since  the 
seaman  has  no  expenses  save  those  for 
amusements.  IMarriage  for  the  men  who 
are  working  their  way  up  in  the  British 
Navy,  is  not  discouraged  to  the  extent 
that  it  is  in  the  American  military  and 
naval  service.  There  are  few  petty  offi- 
cers, even  of  the  second  class,  who  have 
not  wives  at  the  home  station ;  while  not 
a  few  helpmates  follow  th^ir  husb?^nd§ 


ing  fuel  to  the  furnaces  in  the  hold  of 
a  naval  vessel,  and  of  coaling  warships. 
To  be  sure,  they  do  not  do  this  kind  of 
work  with  as  good  grace  as  the  Germans 
and  Scandinavians ;  but  withal  they  will 
carry  the  work  through  with  only  a  mod- 
erate amount  of  grumbling — a  tribute, 
perhaps,  to  the  stricter  discipline  prevail- 
ing in  the  British  Navy. 

One  feature  in  which  the  British 
methods  of  naval  training  are  con- 
spicuously deficient  in  comparison  with 
the  American,  is  found  in  the  instruction 
in  gunnery.  As  is  well  known,  this  is 
made  a  specialty  in  the  Navy  of  the 
United  States.  On  the  other  hand,  some 
of  the  British  ships  yet  carry  the  old  10- 
inch  muzzle-loading  g^uns ;  and  on  all  the 
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CLASS  OF  TORPEDO  AND  SUBMARINE  MINE  MEN.  WITH  ELECTRICAL  EQUIPMENT. 
Part  of  crew  of  H.  M.  S.  Vernon. 


GUN  DRILL  ON  BRITISH  BATTLESHIP  ANDROMEDA. 


A  ft-inch  gun  in  action,— Wounded  gunner  being  renipved  to  ship's  bQ8pitaljfp^i^i^(i^e^(3(3Q[^ 
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British  training  ships  the  boys  are  taught 
how  to  handle  such  muzzle-loaders — an 
accomplishment  that  would  be  of  very  lit- 
tle use  were  they  engaged  in  a  battle  in 
which  their  opponents  were  equipped  as 
are  all  modern  war  vessels,  with  breech- 
loading,  quick-firing  ordnance.  More- 
over, the  expenditures  authorized  by  the 
British  Government  for  powder  and  am- 
munition for  target  practice,  are  by  no 
means  on  the  same  scale  as  those  in  the 
case  of  the  American  Navy ;  and  the  re- 
sult of  this  economy  is  seen  in  the  com- 
paratively poor  scores  made  by  British 


harbor,  the  Victory,  which  was  Nelson's 
flagship  in  the  famous  battle  of  Trafalgar 
— 2i  vessel  built  in  1765. 

The  Naval  Reserve 

In  the  United  States  the  Naval  Re- 
serve might  almost  be  said  to  be  yet  in 
its  infancy ;  but  in  Great  Britain  the  cor- 
responding organization  constitutes  one 
of  the  greatest  sources  of  strength  of 
the  Navy.  Many  boys  enter  the  Naval 
Reserve  young  enough  to  be  fascinated 
by  their  taste  of  the  life,  and  enlist  in 
the   Navy — or  at  least  in  the  Marines, 


BOAT  CREW  AT  DRILL. 


naval  gunners  when  their  marksmanship 
is  subjected  to  tests. 

The  Stimulus  of  Association 

If  there  be  aught  in  association,  the 
young  tars  of  the  British  Navy  should 
derive  some  benefit  from  the  influence 
exerted  by  mementoes  of  Nelson,  Drake, 
and  other  famous  sea  warriors,  for  some 
of  the  ships  of  these  heroes  of  bygone 
days  are  still  in  use  as  training  vessels. 
The  St.  Vincent,  which  serves  as  a  train- 
ing ship  at  Portsmouth,  was  built  in 
1815 ;  and  the  Dcedalus,  one  of  the  Naval 
Reserve  drill  ships,  first  went  into  com- 
mission in  1828.  Other  old  training  ships 
include  the  Black  Prince,  built  in  1861  ; 
Boscazven,  1841;  Britannia,  i860;  Cam- 
bridge, 1858;  Lion,  T847;  and  President, 
1830.  Moreover,  there  is  still  in  com- 
rnission  as  the  flagship    at    Pprtsmputh 


if  they  are  too  old  to  gain  admittance  to 
the  naval  service.  The  greatest  useful- 
ness of  the  Naval  Reserve,  however,  is 
as  an  auxiliary  to  the  regular  naval 
force.  In  the  strongholds  of  the  mer- 
chant marine,  such  as  the  ports  of 
Bristol,  Swansea,  Liverpool,  Hull,  and 
Glasgow ;  and  in  many  of  England's  col- 
onial possessions,  such  as  Newfound- 
land, there  are  hundreds  of  men  who  are, 
from  long  experience,  first-class  sailors, 
and  who  need  only  instruction  in  gun- 
nery to  transform  them  into  first-class 
man-o'-war's  men.  This  training  and 
drill  they  receive  during  the  annual 
practice  cruises  of  the  various  detach- 
ments of  the  Naval  Reserve  on  board 
British  men-of-war. 

The  Auxiliary  Fleet 

Indirectly  at  thg  J^p^^^^jJ^^gj^tish 
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Navy,  IS  anothef  training  domain  for 
British  tars  which  would  yield  valuable 
material  should  war  necessitate  volunteer 
additions  to  the  regular  personnel  of  the 
Navy.  Reference  is  made  to  what 
amounts  to  a  supplementary  fleet  of 
school  ships — ^namely,  the  large  liners  of 
the  mercantile  marine.  Although  en- 
gaged in  regular  passenger  and  freight- 
carrying  traffic,  many  of  these  ocean 
"greyhounds"  have  been  built  in  accord- 
ance with  plans  approved  by  the  British 
naval  officials  ;  are  regularly  subsidized  by 
the  Government ;  and,  in  the  event  of  war, 
could  instantly  be  pressed  into  service 
as  auxiliaries,  instead  of  it  being  neces- 
sary to  make  hasty  purchases  of  vessels 
for  an  auxiliary  navy,  as  was  the  case 
in  the  United  States  at  the  time  of  the 
Spanish- American  War. 

The  facilities  afforded  by  this  auxiliary 
fleet  in  reserve,  enable  the  British  naval 
authorities  to  pursue  the  manifestly  ad- 
vantageous policy  of  never  losing  sight 
of  a  really  promising  candidate  for  the 
Navy.  If,  as  frequently  happens,  the 
ranks  of  the  Royal  Navy  are  so  well 
filled  that  no  new  recruits  can  be  taken, 
or  if  some  minor  disqualification  prevents 
the  acceptance  of  an  otherwise  satis- 
factory applicant,  the  officials  endeavor 
to  find  places  for  the  young  men  thus 
turned  aside,  on  the  great  liners  of  the 
auxiliary  mercantile  fleet.  In  order  that 
the  Navy  may  have  the  full  benefit  of 


this  supplementary  training  service,  the 
Government  encourages  its  naval  officers 
to  retire  early,  or  to  take  long  leaves  of 
absence  from  the  regular  service,  in 
order  to  accept  positions  as  first 
and     second     officers     on     the    largest 


Light  Gun  Drill. 

Steamers  of  the  merchant  marine.  Thus 
the  apprentices  who,  failing  to  get  into 
the  regular  Navy,  find  berths  on  the  large 
merchant  vessels,  are  usually  under  the 
instruction  and  direction  of  competent 
naval  officers.  Indeed,  many  a  powerful 
mail-carrying  steamer  sailing  from 
British  ports  is  so  well  officered  and 
manned,  that,  in  the  event  of  a  sudden 
declaration  of  war,  she  could  be  trans- 
ferred to  the  government  service  without 
the  necessity  of  making  a  single  change 
in  the  personnel. 


Digitized  by 


Google 


Last  Days  of  Naples 

The  Black  Record  of  Vesuvius— Ominous  Possibilities  Suggested  by  the 
Present  Eruption  of  the  Historic  Volcano 


By  JOHN  ELf  R£TH  WATKINS 


NAPLES,  the  most  densely  popu- 
lated of  the  world's  great  cities ; 
that  quondam  resort  of  the 
wealthiest  nobles  of  ancient 
Rome;  that  "City  of  the  Siren,"  within 
whose  four  square  miles  huddles  together 
a  population  greater  than  that  of  Boston, 
has  shuddered  again,  for  the  seething 
hell  pent  up  beneath  her  has  again  burst 
the  Vesuvian  gate. 

Will  some  Bulwer  Lytton  of  the  near 
future  have  a  chance  to  put  to  paper  a 
**Last  Days  of  Neapolis?"  This  ques- 
tion seismologists  are  asking  with  greater 
anxiety  than  they  have  betrayed  for  a 
generation  past.  For  it  is  a  well-ac- 
cepted theory  now  that  Vesuvius  is  but 
the  vent  of  a  vast  fiery  chasm  undermin- 
ing the  Italian  metropolis,  whose  thin 
crust  of  earthy  foundation  may  any  time 
give  way,  precipitating  more  than  half  a 
million  souls  into  the  roaring  furnace  be- 
low. 

Immunity  Due  to  Patron  Saint 
The  center  of  the  sea  front  of  Naples 


is  but  nine  miles  due  west  of  the  eruptive 
cone.  Its  postern  gate  is  scarce  further 
down  the  lava  slope  than  the  ruins  of 
Pompeii ;  but  although  the  ashes  of  the 
great  volcano  have  frequently  darkened 
the  city  and  thrown  the  Neapolitans  into 
terror,  and  hot  lava  has  flowed  almost  to 
its  very  gates,  never  has  a  soul  within  its 
walls  suffered  from  the  Vesuvian  wrath. 
For  five  scores  of  times  since  Pompeii 
was  destroyed  in  the  first  century  of  the 
Christian  era,  has  the  great  black  back- 
ground of  Naples  belched  forth.  Ask 
the  orthodox  Neapolitan  the  wherefore 
of  his  immunity,  and  he  will  attribute  it 
to  the  protection  of  the  city's  patron,  San 
Januarius. 

In  ancient  times  some  pagan  divinity 
may  have  closed  its  gates  against  the 
black  lava  flows  squirming  snake-like 
down  the  mountain;  for  Naples  is 
centuries  older  than  the  days  of  Glaucus 
and  the  blind  Nydia.  The  original  city, 
founded  by  a  Greek  colony,  was  named 
Parthenope  in  honor  of  one  of  the  sirens. 


Bay  of  Naples. 
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ROYAL  OBSERVATORY  NEAR  CRATER  OF  MOUNT  VESUVIUS. 
This  post.  thouKh  frequently  threatened  with  destruction,  has  never  been  deserted  since  its  erection  over 

thirty  years  aeo. 


This  was  augmented  by  a  second  colony 
of  the  ancient  Hellenes,  who  added  the 
new  city.  In  the  fourth  century  before 
Christ,  it  fell  into  the  hands  of  the  Ro- 
mans, who  gave  the  combined  settlement 
the  name  Neapolis,  or  **new  town."  On 
its  neighboring  hill,  Posellopo,  Virgil 
composed  his  Georgics.  Within  the  city 
proper,  Nero  made  his  first  appearance 
on  the  stage. 

The  Vesuvian  volcanic  region,  like 
that  of  Aetna,  is  partly  land  and  partly 
sea,  including  all  the  Bay  of  Naples — 
sometimes  called  "The  Crater" — lying  at 
the  very  foot  of  Vesuvius,  with  a  circuit 
of  fifty-two  miles,  and  having  the  me- 
tropolis at  the  extreme  northern  corner. 

Birds  in  the  Cannon's  Mouth 

The  whole. base  of  the  mountain  is 
skirted  by  a  series  of  villages,  where 
abide  100,000  souls — birds  nesting  in  the 
cannon^s  mouth.  Between  these  settle- 
ments, and  even  above — within  the  jaws 
of  the  fiery  demon-«*^he  tourist  sees  scat- 
tered huts,  tent-shaped,  of  straw  inter- 
woven. After  the  great  eruption  of  Sep- 
tember, many  of  the  villagers  deserted 


their  homes  ana  camped  in  the  open,  fur- 
ther below.  Time  and  again  have  the 
lands  of  their  ancestors  been  engulfed 
by  the  seething  lava,  yet  has  this  daring 
humanity  persisted  in  returning  to  the 
danger  zone.  And  why?  Simply  be- 
cause each  renewed  eruption  adds  fer- 
tility to  the  soil,  resulting  from  decom- 
position of  the  volcanic  products. 

A  road  twenty  miles  long,  commenc- 
ing at  Naples,  extends  southeastwardly 
along  the  shore  of  the  bay,  and  then, 
winding  inland,  completely  encircles  the 
mountain.  This  is  clotted  with  villages, 
all  within  hearing  of  the  volcanic  rum- 
blings and  bellowings. 

Four  miles  down  the  bay  road  from 
Naples  lies  Portici,  its  12,000  population 
dwelling  peacefully  upon  lava  thrown 
down  to  the  sea  by  the  eruption  of  1631. 
On  this  black  bed  stands  the  Royal  Pal- 
ace, built  by  Charles  JIT.,  in  1738. 
Resina,  one  mile  further  on,  is  the  favor- 
ite suburban  seat  of  wealthy  Neapoli- 
tans. Its  14,000  residents  dwell  partly 
upon  the  ruins  of  Herculaneum.  Resina 
is  the  town  from  which  the  ascent  of 
\^esuvius  is  made,  and  is  the  chief  abode 
of  the  Vesuvian  guides>y^^^^^i^ 
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Funicular  Railway  up  Cone  of  Mount  Vesuvius. 
Damaeed  by  Eruption  of  September.  1904. 

Rebuilt  Sixteen  Times 

Sixteen  times  has  the  burning  mount- 
ain overwhelmed  Torre  del  Greco,  two 
and  a-half  miles  further  on;  yet  within 
four  and  a-half  miles  from  its  destroyer, 
the  seventeenth  town  flourishes  with  25,- 
000  population.  There  is  a  saying  among 
the  Neapolitans,  "Naples  commits  sins 
and  Torre  pays  for  them.''  Torre  del 
Greco  is  the  center  of  the  Mediterranean 
coral  fishery,  and  is  surrounded  by  rich 
vineyards  as  well  as  fruit  orchards.  From 
its  grapes  some  of  the  choicest  wines  of 
Italy  are  made,  notably  the  LachryuKC 
Christi. 

Five  miles  further  along  is  Torre  del 
Annunziata,  a  large  fishing  town  of  16,- 
000  people.  Turning  a  mile  inland  here, 
the  traveler  views  the  ruins  of  Pompeii. 

Previous  to  the  year  63  A.  D.,  Vesu- 
vius was  not  recognized  by  the  Greeks 
and  Romans  as  an  active  volcano.  At 
that  time  the  summit  was  a  large  crater, 
for  centuries  regarded  as  totally  extinct. 
The  first  warning  of  renewed  eruption 
within  historic  times  was  the  earthquake 
of  63.  Moderate  earthquakes  followed 
at  intervals  until  the  disturbance  culmi- 
nated in  the  great  catastrophe  of  79,  de- 
stroying not  only  Pompeii  and  Hercu- 
laneum,  but  Stabiae,  Retina,  and  Oplon- 
tum. 

Of  the  succession  of  ancient  eruptions 
which  followed  that  depicted  by  Bulwer 


Lytton,  the  most  severe  fell  in  263,  47^, 
512,  and  993.  The  first  recorded  dis- 
charge of  lava  since  the  last  days  of 
Pompeii  occurred  in  1036,  or  thirty  years 
before  the  Normans  conquered  England. 

Eighteen  Thousand  Killed 

The  first  great  modern  eruption  was 
that  of  163 1,  eleven  years  after  the  Pil- 
grim Fathers  landed  on  Plymouth  Rock. 
For  a  long  time  before  this  outburst,  the 
peaceful  crater  had  become  so  overgrown 
with  vegetation  that  it  offered  a  jungle 
for  wild  boars,  while  cattle  grazed  on  the 
slopes  a  little  below.  But  a  sudden  tidal 
wave  of  lava,  utterly  unexpected,  en- 
gulfed 18,000  people,  many  of  the  coast 
towns  being  wholly  and  the  remainder 
partially  wiped  out.  Another  outburst,  in 
1676,  was  remarkable  for  having  thrown 
a  perpendicular  stream  of  lava  high  in 
the  air. 

From  scattering  eruptions  in  ancient, 
mediaeval,  and  early  modern  times,  the 
outbursts  had  increased  to  nine  in  the 
seventeenth  centurv.  The  eighteenth 
w-as  to  increase  this  to  26. 

Terror  in  Naples 

In  1707  the  volcano  sent  forth  a  cloud 
of  ashes  so  dense  that  at  midday  in  the 
streets  of  Naples  the  blackness  of  the 
darkest  night  reigned  supreme.  The 
shrieks  of  terror-stricken  women  pierced 


Native  Huts  near  Pompeii,  in  Shadow  of 


LAST  DAYS  OF  NAPLES 


553 


the  air,  and  the  churches  were  crowded 
by  the  populace.  The  relics  of  San  Jan- 
uarius — his  skull  among  them — were 
carried  in  procession  through  the  streets. 
Thirty  years  later,  a  stream  of  lava  one 
mile  wide  and  containing  300,000,000 
cubic  feet  burst  from  the  mountain  side. 
The  next  notable  eruption  was  that  of 
1760,  when  new  cones  formed  at  the  side. 
Seven  years  later  the  King  of  Naples 
hastily  retreated  into  the  capital  from  the 
palace  at  Portici,  threatened  by  a  fresh 
outburst,  and  found  the  Neapolitans 
again  in  confusion.  A  frenzied  mob  set 
fire  to  the  Cardinal  Archbishop's  gate 
because  that  functionary  refused  to  bring 
out  the  relics  of  the  patron  saint. 
Finally,  forcing  him  to  produce  the  skull, 
they  carried  it  in  a  procession  alleged  to 


ing  in  frequency  is  attested  by  the  record 
of  the  nineteenth  century.  The  first  of 
note  occurred  in  1822,  when  the  top  of 
the  great  cone  fell  in  and  a  lava  stream 
a  mile  in  width  poured  out.  Altogether 
800  feet  of  the  cone  was  blown  away, 
leaving  a  hole  938  feet  deep  in  the  crater. 
Twelve  years  later  a  river  of  lava  nine 
miles  long  wiped  out  a  town  of  500 
houses.  One  stream  threatened  Pompeii 
with  another  interment.  Lava  flowed  al- 
most to  the  gates  of  Naples  in  1855,  and 
caused  a  deplorable  loss  of  property  to 
the  cultivated  region  above.  Twelve 
years  later  a  new  cone  was  raised  to  a 
height  greater  than  that  attained  by  any 
in  historic  times. 

Great  Outburst  in  1872 
Blocks  of  stone  forty-five  feet  in  cir- 


RUIN8  OF  THE  FORUM,  POMPEII. 


BODY  OF  WOMAN  ENCRUSTED  WITH  LAVA. 


A  VOLCANO'S  DEADLY  WORK. 
Scenes  of  destmction  as  complete  and  pathetic  as  these,  were  enacted  at  St.  Pierre  in  the 
French  West  Indian  island  of  Martinique,  as  a  result  of  the  eruption 
of  Mont  Pel^e  in  May.  ]902. 


have  immediately  quieted  the  demon  of 
the  mountain.  Twenty-two  years  later, 
while  our  patriot  fathers  were  in  the 
midst  of  their  struggle  for  freedom,  a 
column  of  liquid  fire  burst  from  the 
crater,  and  rose  to  three  times  the  height 
of  the  mountain.  This  was  followed  by 
a  black  cloud  emitting  flashes  of  light- 
ning and  advancing  toward  Naples, 
where  the  theaters  were  immediately 
closed  and  the  sacred  relics  again  pa- 
raded. An  eruption  lasting  a  year  and 
a-half  commenced  in  1793.  Lava  was 
emitted  for  fifteen  hours,  and  the  sea 
boiled  100  yards  from  the  coast. 
Gaining  in  Frequency 
That  the  Vesuvian  eruptions  are  gain- 


cumference  were  hurled  down  the 
mountain  by  the  spectacular  outburst  of 
1872.  Two  lava  floods  rushed  down  the 
valley  on  two  sides,  ashes  were  shot 
thousands  of  feet  in  the  air,  and  the  sea 
rose  for  miles.  More  than  20,000,000 
cubic  feet  of  lava  was  ejected  in  a  single 
day.  A  cloud  of  smoke  enveloped  parties 
of  tourists  escorted  by  guides.  They 
were  caught  under  a  hail  of  burning  pro- 
jectiles and  close  to  a  lava  torrent.  An 
unknown  number,  including  eight  medi- 
cal students,  were  buried  beneath  this 
seething  stream. 

Since  1879  Vesuvius  has  been  various- 
ly active,  there  being  two  eruptions  of 
note  in  1900;  t^o  ^^^^^^yiKJ^h)^^i^ 
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that  of  the  autumn  of  1904,  commencing 
quietly  on  September  i,  and  reaching  its 
maximum  on  the  25th,  has  been  more 
violent  than  any  since  1872.  Red  hot 
stones  hurled  1,600  feet  above  the  cone, 
have  dropped  down  the  flanks  of  the 
mountain  with  deafening  sound.  One 
stone  thrown  out  weighed  two  tons, 
while  1,844  violent  explosions  have  been 


Panorama  op  Ruins  of  Pompeii. 

recorded  in  a  single  day  by  the  instru- 
ments of  the  seismic  observatory. 

Observatory  Near  Cone 

This  institution  has  been  a  scene  of 
activity  during  the  present  eruption.  It 
is  situated  about  a  mile  and  a-haif  from 
the  cone,  near  the  foot  of  the  rope  rail- 
way ascending  that  troubled  apex.  It  is  a 
handsome  edifice  of  white  stone,  and  can 
be  seen  at  a  gfreat  distance  against  the 
black  background  of  lava.  It  stands  on 
the  side  toward  Naples,  on  the  top  of  a 


conspicuous  ridge  2,080  feet  above  the 
level  of  the  sea.  On  each  side  of  this 
ridge  flows  a  river  of  lava  during  erup- 
tions ;  but  the  building  has  withstood  all, 
unscathed  as  yet.  An  observer  is  on 
duty,  night  and  day,  even  during  tlie 
most  violent  outbursts.  During  that  of 
1872,  when  a  sheet  of  red-hot  lava 
glowed  on  either  side  of  the  ridge,  and 
when  fiery  projectiles  fell  all  about,  the 
post  was  not  deserted.  Inside,  mounted 
upon  piers  penetrating  the  ground,  are 
delicate  instruments,  whose  indicating 
hands,  resting  against  record  sheets  of 
paper,  trace  every  movement  made  by  the 
shuddering  mountain.  One  sign  by 
which  these  great  outbursts  may  almost 
always  be  forecast,  is  the  falling  of 
water  in  the  wells  of  the  neighboring  vil- 
lages. 

The  rope  tramway,  or  "funicular  rail- 
way," which  ascends  the  great  cone  from 
a  station  of  white  stone  near  the  Observa- 
tory, is  now  disabled  for  the  first  time 
since  it  was  erected  in  1880.  Lava  from 
the  crater  has  melted  its  metal  rails,  de- 
stroyed the  upper  station,  and  burned  the 
wooden  huts  in  which  the  guides  at  the 
upper  cone  have  lived.  During  the  three 
months  to  be  required  for  the  repair  of 
the  railroad,  all  tourists  venturing  up  the 
cone  must  resort  to  the  old-fashioned 
vehicle — the  sedan  chair  carried  by  port- 
ers. 

The  railway  up  the  smokestack  of  the 
fiery  furnace  is  to  be  rebuilt.  But  who 
can  say  when  it  may  be  suddenly  blown 
into  the  clouds,  or  when  it  may  fall  into 
the  bottomless  pit?  And — let  it  be  re- 
peated— how  soon  will  the  thin  ledge  be- 
neath the  fair  City  of  the  Siren  give  way, 
offering  a  tragic  theme  for  a  future 
story,  "The  Last  Days  of  Neapolis?" 
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Substitutes  for  Coal  —  Recovery  of  Waste  Energy  —  Harnessing  Nature's  Unused 
Forces  of  Sunlight,  Wave  Motion,  Etc. 


By  GEORGE  ETHELBCRT  WALSH 


THE  exploitation  of  possible  sub- 
stitutes for  coal  reached  a  maxi-' 
mum  of  popularity  after  the  pro- 
longed coal  strike  of  two  winters 
ago.  Subsequent  events,  however,  have 
shown  that  more  failure  than  success  at- 
tended this  spasmodic  movement  to  rele- 
gate coal  to  the  background  and  to  substi- 
tute some  new  fuel  of  equal  commercial 
value.  Nevertheless,  experiments  con- 
stantly being  made  in  laboratory  and  fac- 
tory are  beginning  to  show  permanent 
results. 

The  available  sources  of  new  en- 
ergy are  of  such  a  diversified  character 
that  they  naturally  fall  into  classes  or 
groups.  There  is,  first,  a  group  concerned 
with  the  recovery  of  waste  gases  and. 
heat  energy  by  the  invention  of  mechan- 
ical appliances.  Second,  natural  products 
stored  up  in  the  earth,  to  be  utilized 
directly  for  heating  furnaces  and  boilers. 
Third,  power  which  can  be  extracted 
from  the  wind,  sun,  tides,  and  river  cur- 
rents by  mechanical  means,  and  trans- 
formed into  electrical  energy. 

Recovery  of  Waste  Gases— The  GaA 
Engine 

In  the  first  group — ^the  recovery  of 
waste  gases  —  we  have  the  remark- 
able development  of  the  gas  engine, 
which  has  been  constructed  to  utilize  fur- 
nace and  flue  gases  as  well  as  the  ordi- 
nary commercial  gas  of  our  cities.  The 
gas  engine,  a  few  years  ago,  was  of  small 
unit  power,  and  adapted  to  only  a  few 
uses;  but  within  the  past  two  years  en- 
gines of  this  type  have  been  constructed 
with  outputs  of  4,000  to  5,000  horse- 
power. In  1870,  gas  engines  were  lim- 
ited to  twenty  horse-power,  and  an  en- 
gine of  1,000  horse-power  was  then  con- 


sidered a  brilliant  dream  of  the  enthusi- 
ast. 

At  first  the  gas  engine  could  use  only 
high-grade  gas,  but  even  with  that  as  fuel 
it  became  an  important  factor  in  the  in- 
dustrial revolution.  Meanwhile  the  mil- 
lions of  cubic  feet  of  waste  gas  of  blast 
furnaces  and  factories  were  utilized  in 
only  a  very  small  way.  EflForts  were 
made  to  burn  it  under  boilers  for  auxili- 
ary purposes,  and  air  blasts  and  fans 
were  operated  by  this  method.  It  was 
not,  however,  until  the  large  gas  engines 
were  constructed  to  utilize  furnace  gases 
that  the  problem  appeared  anywhere  near 
a  practical  solution.  To-day  the  big  blast 
furnaces  are  being  converted  into  enor- 
mous gas  generators,  while  the  manufac- 
ture of  pig  iron  promises  to  become  of 
relatively  small  importance.  To  illus- 
trate— a  blast  furnace  capable  of  produc- 
ing 150  tons  of  cast  iron  a  day  will  fur- 
nish 21,000,000  cubic  feet  of  gas.  The 
greater  percentage  of  this  enormous  gas 
production  was  formerly  wasted,  and  rep- 
resented a  fuel  that  was  real  and  potent 
for  good  if  it  could  be  recovered  and 
burnt  for  commercial  uses.  Possibly  half 
of  this  gas  was  available  under  the  old 
methods,  for  heating  the  air  blast  and  for 
other  minor  auxiliary  purposes.  If  the 
other  half  were  burnt  in  gas  engines, 
3,500  effective  horse-power  would  be 
ready  for  electrical  production  and  trans- 
mission. If  this  same  amount  of  gas 
were  burnt  under  the  boiler  for  steam 
purposes,  not  more  than  1,000  horse- 
power could  be  obtained. 

Blast-furnace  gas  is  comparatively 
very  poor,  averaging  not  more  than  27 
calories  per  cubic  foot;  while  some  flue 
and  furnace  gases  are  much  better,  and 
results  are  correspondingly  more  satis- 
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Recovery  of  Waste  Heat 

The  flue  gases  or  products  of  combus- 
tion which  escape  from  coal  carry  from 
twenty  to  twenty-five  per  cent  of  the  heat 
energy  of  the  fuel  up  the  chimney.  There 
are  several  methods  of  recovering  part  of 
this   heat.     Besides   the   collecting  and 


engineers  are  turning  their  attention  to 
the  development  of  the  gas  turbine  of 
large  units.  Should  the  gas  turbine  prove 
something  more  than  a  brilliant  dream, 
we  should  come  pretty  close  to  the  final 
goal — the  direct  conversion  of  the  energ>' 
of  coal  into  electrical  energy.    The  recip- 
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burning  of  the  gases  in  specially  con- 
structed gas  engines,  these  products  of 
combustion  are  made  to  contribute  toward 
the  operation  of  a  mill  or  factory  through 
the  employment  of  fuel  economizers. 
These  are  placed  in  the  flue  in  the  form 
of  coils  or  tubes  for  heating  the  feed 
water.  About  9.4  per  cent  of  the  heat 
value  of  coal  can  in  this  way  be  saved. 
Reclaiming  the  gases  for  heating  the  air 
before  it  is  admitted  to  the  furnace — 
which  greatly  facilitates  combustion — 
represents  a  further  saving  of  about  7.4 
per  cent.  The  recovery  of  the  waste  gas 
for  use  in  the  gas  engine  represents  a  sav- 
ing of  fully  twenty  per  cent.  Thus  the 
waste  of  heat  energy  is  reduced  almost 
to  a  minimum. 

Possibilities  of  the  Gas  Turbine 

Now  that  the  merits  of  the  steam  tur- 
bine have  been  well  established,  the  best 


rocating  gas  engine  of  to-day,  designed 
to  utilize  waste  flue  and  blast-furnace 
gases,  is  the  most  efficient  machine  in  ex- 
istence ;  but  the  perfect  gas  turbine  would 
convert  the  stored  energy  of  carbon  into 
mechanical  energy  almost  directly,  and 
with  the  least  possible  amount  of  waste. 
This  is  the  dream  of  scientists,  and  the 
goal  toward  which  they  are  working.  It 
would  represent  something  more  precious 
than  the  discovery  of  new  coal  mines 
with  their  millions  of  tons  of  stored  en- 
erg>\  The  saving  of  waste  through  the 
utilization  of  the  last  heat  unit,  is  worth 
more  to  the  manufacturing  industries  of 
the  world  than  the  discovery  of  new  fuels. 
Mechanical  genius  is  thus  laboring  suc- 
cessfully to  make  amends  for  any  short- 
comings of  nature  in  failing  to  store  suf- 
ficient fuel  for  the  world's  use. 

But    science    is    discovering:  JJpt  the 
world's  supply  Ri|ti|^yJ^j^yP^  limited 
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as  earlier  judges  estimated.  The  de- 
mands upon  the  coal  pile  have  multiplied 
rapidly  in  the  past  decade  of  industrial 
expansion,  and  the  fear  of  exhausting 
the  supply  of  fuel  has  perennially  caused 
some  anxiety.  The  mining  of  coal  is 
steadily  increasing  in  all  parts  of  the 
world ;  but  the  low  grades  of  bituminous 
coals,  which  formerly  were  little  used  in 
this  country,  are  being  utilized  now  so 
that  the  consumption  of  anthracite  is  not 
so  rapidly  increasing.  The  waste  at  the 
coal  pile  is  being  abolished  also,  which 
represents  an  item  of  considerable  im- 
portance. This  is  accomplished  through 
the  briquetting  of  the  coal  dust  or  culm. 

Coal  Briquettes 

A  distinctly  new  fuel  is  thus  created 
and  brought  into  common  use.  In  Europe 
some  22,000,000  tons  of  coal  briquettes 
are  annually  produced  and  used.  In 
America  the  output  of  coal  briquettes  has 
until  recently  been  almost  nothing.  The 
Silesian  and  lignite  or  brown  coal  used 
for  the  German  briquettes  is  in- 
ferior for  steam  plants,  to  the  or- 
dinary bituminous  coals  found  so 
abundantly  in  the  United  States. 
Yet  these  coal  briquettes  are  burnt 
with  little  smoke,  and  with  far  bet- 
ter combustion  than  the  soft  coal 
used  in  American  furnaces.  The 
waste  attendant  upon  the  burning 
of  raw  bituminous  coals  in  steam 
plants  is  so  great  that  special  ma- 
chinery has  been  invented  to  re- 
/  cover  a  part  of  it. 

Thus  we  have  machinery  con- 
structed to  briquette  flue  dust  in  the 
larger  factories.  The  immense 
amount  of  soot  and  dust  that  goes 
up  the  chimney  from  soft  coal,  rep- 
resents imperfect  combustion  of  a 
high  order.  This  accumulates  in 
flues  and  chimneys,  and  clogs  them 
so  that  frequent  cleaning  is  neces- 
sary. Machinery  for  scraping  the 
flues,  and  collecting  the  flue  dust 
for  briquetting  purposes,  has  of  late 
been  in  successful  operation.  The 
dust  is  carried  away  to  hoppers,  and 
mixed  with  a  binder  containing  certain 
percentages  of  lime,  soda  ash,  salt,  and 
pitch.  The  compound  is  hydraulically 
pressed  into  briquettes  of  convenient  size. 
When  dried  properly  in  ovens,  the  bri- 


quettes furnish  a  high  grade  of  combusti- 
ble fuel,  which  burns  better,  and  gives  a 
more  uniform  heat,  than  raw  soft  coal. 

The  waste  flue  dust  of  our  factories 
represents  from  ten  to  fifteen  per  cent  of 
the  total  amount  of  soft  coal  consumed, 
while  the  culm  of  coal  dust  of  the  anthra- 
cite mines  represents  five  per  cent  or 
more  of  the  total  production  of  hard 
coals.  The  utilization  of  both  wastes 
through  briquetting  them  in  commercial 
forms,  diminishes  our  extravagant  use  of 
fuel,  which  for  years  has  been  an  Amer- 
ican sin.  Europeans  have  decried  our 
waste  of  coal  as  much  as  our  foolish 
waste  of  wood  and  timber.  In  both  cases 
we  are  gradually  coming  to  a  reforming 
sense  of  our  guilt,  which  will  immeasura- 
bly add  to  the  manufacturing  wealth  of 
the  country. 

The  briquetting  of  waste  material  of 
all  kinds  that  can  be  burnt  under  the  fur- 
nace represents  an  economy  in  fuel  prac- 
tice of  considerable  importance.  In  our 
cities  the  garbage  that  is  now  incinerated 


Carting  Peat  to  the  Converter. 

to  produce  steam  must  be  burnt  with 
other  fuel  to  produce  good  combustion. 
It  is  a  question  whether  this  waste  ma- 
terial could  not  be  briquetted  so  that  it 
would  prove  of  commercial  value.  At 
present  it  is  burnt  at  low  commercial 
returns.  Digitized  by  VjUUVIC 


558 


THE   TECHNICAL    WORLD 


The  Use  of  Peat 

The  use  of  peat  for  fuel  is  a  more  im- 
portant question  in  this  country  than  that 
of  briquetting  city  waste,  for  it  has  been 
clearly  demonstrated  that  peat  can  be  ex- 
tracted and  compressed  in  commercial 
forms  at  less  than  one  dollar  a  ton  in  cost. 
Briquetted  peat  has  been  used  for  fur- 
nace and  stove  purposes  since  1859;  ^^^ 
in  this  country  little  attempt  until  re- 
cently has  been  made  to  utilize  this  fuel. 
There  are  extensive  deposits  of  peat  in 
the  East  and  West  that  have  a  higher 
combustible  quality  than  much  of  that 
used  in  Europe.  Wisconsin,  Minnesota, 
and  Michigan  have  enormous  peat  bogs 
containing  from  fifteen  to  twenty-five  per 
cent  of  combustible  material.  Fully  80 
per  cent  of  the  bog  is  composed  of  water, 
which  when  extracted  leaves  a  highly 
concentrated  fuel.  In  the  West,  peat  ex- 
tracting and  compressing  plants,  chiefly 
experimental,  are  now  in  operation. 

All  through  New  England  and  New 
Jersey  there  are  peat  bogs,  which  con- 
tain, according  to  scientific  estimates,  as 
much  heating  power  as  the  Pennsylvania 
coal  mines.  In  parts  of  New  England 
the  beds  extend  to  a  depth  of  thirty  feet. 


growing  richer  and  more  valuable  at  the 
greater  depths.  This  peat  can  be  dug  out 
and  used  when  dry,  in  its  crude  form; 
but  to  prove  of  commercial  value  it  has  to 
be  compressed.  Canada  likewise  has  ex- 
tensive peat  bogs,  and  several  plants  are 
in  operation  there  in  preparing  it  for  mar- 
ket. This  great  natural  supply  of  a  new 
fuel  promises  to  prove  a  formidable  fac- 
tor in  regulating  the  price  of  coal  in  the 
near  future.  In  Germany,  peat  briquettes 
sell  from  $2.50  to  $4  per  ton.  The  ash  of 
the  peat  fuel  represents  seldom  more  than 
4  per  cent.  This  fuel  does  not  cause  any 
deposits  of  clinkers,  nor  does  it  leave  any 
slag  behind.  When  thoroughly  heated,  it 
glows  at  a  white  heat  until  fully  con- 
sumed. In  parts  of  Europe,  peat  is  now 
being  converted  into  coke  on  a  large  in- 
dustrial scale.  It  is  also  used  for  making 
tar  products,  methyl  alcohol,  acetate  of 
lime,  and  sulphate  of  ammonia ;  but  these 
are  chiefly  by-products,  and  are  extracted 
after  the  heat  energy  has  been  used  for 
power  purposes.  In  Russia  about  4,000,- 
000  tons  of  peat  is  mined  and  burnt  an- 
nually :  and  in  Germany,  about  2,000,000 
tons.  Throughout  the  rest  of  Europe, 
from  five  to  six  million  tons  is  used.    Yet 


PLACING  PEAT  IN  THE  SUN  TO  DRV. 
The  peat  comes  from  the  converter  in  rolls  like  these,  but  contains  an  excess  of  water,  which  is  removed 

by  sun-drying.  Digitized  by  VjUU^IC 
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SOLAR  MOTOR  FOR  PUMPING  WATER  ON  OSTRICH  FARM  NEAR  PASADENA.  CAL. 
A  type  of  machine  in  use  in  Southern  California  and  Arizona.    By  means  of  the  mirrors  on  inner  side 
of  umbrella-like  reflector,  the  sun's  rays  are  concentrated  on  the  boiler  shown  in  the  central  framework. 
The  device  is  self-focusing,  by  means  of  clockwork  machinery. 


in  America  the  peat  bogs  are  larger  and 
richer  than  in  any  country  of  Europe, 
and  the  amount  of  heat  energy  locked 
up  in  the  bogs  exceeds  that  buried  in  coal 
mines.  For  the  capitalist  and  scientist 
who  can  first  establish  a  monopoly  of 
peat  briquettes,  there  certainly  awaits  a 
fortune  scarcely  measured  by  seven  or 
eight  figures. 

Petroleum  and  its  Products 

The  next  natural  raw  product  which 
falls  under  the  second  group  of  new 
fuels,  is  petroleum,  with  all  its  by-pro- 
ducts and  derivatives.  Crude  and  refined 
petroleum  are  employed  to-day  for  oper- 
ating machinery,  to  an  extent  never 
dreamed  of  ten  years  ago.  The  perfec- 
tion of  the  crude  petroleum  or  kerosene 
oil  engine  is  a  present-day  accomplish- 
ment. The  low-flash  oil  can  be  burnt  in 
these  engines  without  danger,  and  at 
small  cost  of  operation.  The  engines  are 
coupled  directly  to  electric  generators; 
and,  without  the  need  of  boilers  for  water 
or  innumerable  other  parts  of  the  steam 
engine,  there  is  a  decided  economy  of 
practice.  In  parts  of  the  country  where 
both  water  and  coal  are  scarce,  crude  pe- 
troleum engines  have  been  the  means  of 
building  up  industries  never  before  con- 
sidered possible. 


The  perfection  of  oil  furnaces,  which 
enables  the  manufacturer  in  all  parts  of 
the  country  to  bum  oil  alternately  with 
coal  or  alone,  has  been  realized  within  the 
past  two  years.  The  oil  is  delivered  to 
the  burners  installed  in  an  ordinary  fur- 
nace, and  is  sprayed  by  a  jet  of  steam  so 
that  when  ignited  every  part  of  the  fluid 
is  consumed.  There  is  no  waste  through 
imperfect  combustion  or  by  leakage.  A 
furnace  designed  for  using  coal  and  oil 
fuel,  guards  against  coal-strike  troubles 
and  excessively  high  prices  for  coal.  The 
manufacturer  can  quickly  change  from 
one  fuel  to  the  other.  Oil  is  cheaper  for 
fuel  purposes  on  the  Pacific  coast,  in 
Texas,  and  in  many  of  the  other  South- 
ern and  far  Western  States ;  but  on  the 
Atlantic  seaboard  it  has  not  yet  demon- 
strated its  economy  over  coal  except  in 
the  matter  of  handling,  storing,  and 
equipment  of  the  furnaces.  On  the  Pa- 
cific coast,  crude  oil  has  been  so  cheap 
that  its  use  for  power  production  has 
enabled  it  in  places  to  compete  with 
power  transmitted  from  water-power  sta- 
tions. 

Fuel  oil  as  an  auxiliary  is  now  used  in 
hundreds  of  factories  and  mills  all  over 
the  country.  At  one  dollar  a  barrel  it  can 
be  burnt  with  economy ;  but  its  increasing 
use  is  gradually  tc^\^^%(^^^[af^^^^ 
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Boiler  of  Solar  Motor. 

Power  is  conveyed  from  the  boiler  to  the  engine  throuirh 

the  irregular  steel  pipe  shown  in  the  picture,  which 

is  built  in  sections.    This  pipe  is  an  English 

invention  of  great  value. 


prices.  In  1901,  the  average  price  paid 
for  the  69,000,000  odd  barrels  produced 
in  this  country,  was  95.7  cents  per  barrel, 
against  an  average  of  $1.19  in  1900.  This 
decrease  was  due  to  the  sudden  exploita- 
tion of  the  new  Texas  and  California  oil 
regions.  The  increased  demand  for  oil 
as  a  fuel  is  now  slowly  driving  prices  up 
to  a  point  where  it  cannot  enter  actively 
into  competition  with  coal  as  a  fuel  for 
power  production.  However,  for  special 
purposes  where  oil  engines  are  employed 
for  driving  electric  generators,  crude  and 
refined  petroleum  have  come  to  stay  as 
economical  fuels,  and  their  use  will  con- 
tinue to  increase.  Like  gas  for  the  gas 
engine,  crude  oil  is  a  fuel  which,  when 
burnt  in  the  oil  engine,  has  advantages 
that  more  than  compensate  for  any  differ- 
ence in  cost  of  the  crude  product.  The 
present  production  of  oil  in  the  United 
States  averages  70,000,000  barrels  a  year, 
and  there  is  little  present  indication  that 
this  amount  will  be  materially  decreased 
in  the  near  future.  The  supplies  of  min- 
eral oil  are  not  inexhaustible,  but  there 
are  outcroppings  of  oil  rocks  in  many 
parts  of  the  country  which  furnish  scien- 
tists with  basis  for  their  belief  that  there 


will  never  be  an  oil  famine  in  this  coun- 
try. Even  the  older  oil  regions,  instead 
-of  being  exhausted,  are  worked  to-day 
with  renewed  activity  because  of  the  in- 
vention of  new  and  more  powerful  pump- 
ing machinery  for  reclaiming  the  oil  from 
its  underground  beds.  In  the  Northwest 
and  in  parts  of  Canada,  new  oil  regions 
are  constantly  being  discovered,  while 
there  are  favorable  locations  -where  un- 
derground deposits  of  it  should  exist  in 
great  quantities  if  geological  formations 
are  trustworthy  criteria. 

The  total  valuation  of  the  petroleum 
output  of  this  country  is  placed  by  the 
United  States  Geological  Survey  at  ap- 
proximately $75,000,000  per  year.  Of 
this  amount,  a  large  percentage  is  ex- 
ported. In  California  and  Texas,  oil  sells 
as  low  as  40  to  75  cents  per  barrel,  mak- 
ing it  the  cheapest  fuel  on  record.  If 
nothing  else,  oil  has  accomplished  the  ex- 
cellent result  of  keeping  coal  from  soar- 
ing to  prohibitive  prices ;  and  the  discov- 
ery of  every  new  fuel  works  toward  the 
same  beneficent  end. 

Action  of  Wind,  Sun,  Stretms,  etc* 

In  the  last  group  of  power  sources,  we 
have  heat  produced  by  the  action  of  wind, 
sun,  tides,  and  river  currents.  These  fur- 
nish speculative  dreams  for  the  scientist 
which  are  almost  daily  being  realized  by 
some  actual  accomplishment.  For  cen- 
turies the  wind  has  been  harnessed  for 
pumping  water  for  irrigation  purposes, 
but  in  recent  times  it  has  been  utilized  for 
driving  electrical  generators  and  dyna- 
mos.    In  parts  of  the  arid  West,  wind- 
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mills  have  been  successfully  employed  for 
this  puqjose. 

What  seems  even  more  wonderful  is 
the  harnessing  of  the  sun  to  do  man's 
work.  The  heat  energy  of  the  sun's  rays 
is  great,  and,  when  focused  upon  a  single 
point,  it  is  sufficient  to  raise  water  to  the 
boiling  point.  Solar  niotors  have  been 
successfully  operated  in  Europe  and  on 
the  Pacific  coast.  Large  burning  glasses 
or  reflectors  are  used  for  concentrating 
the  rays  on  a  small  boiler  surface,  where 
the  heat  imparted  is  sufficient 
to  boil  water.  The  need  of  a 
solar  motor  is  greater  in  hot, 
dry  regions  where  mechanical 
power  is  needed  for  mining, 
manufacturing,  or  agricultural 
purposes.  In  Southern  Cali- 
fornia, where  the  sun  shines 
almost  continuously  the  year 
round  a  solar  motor  has 
been  in  operation  for  several 
years.  The  reflector  is  a  huge 
disk  of  glass  33  feet  in  diame- 
ter at  the  top  and  fifteen  feet 
at  the  bottom.  Inside  of  this 
reflector  there  are  over  1,700 
small  mirrors,  all  arranged  so 
as  to  concentrate  the  sun's 
rays  upon  a  central  or  focal 
point.  At  this  point  is  located 
the  boiler,  which  holds  100 
gallons  of  water  and  has 
room  for  eight  cubic  feet  of 
steam.  Within  an  hour  after 
the  sun's  rays  are  focused  on 
the  boiler,  the  register  shows  150  pounds' 
pressure  of  steam.  The  motor  pumps 
water  as  successfully  as  any  engine  run 
by  coal  or  fuel.  It  lifts  1400  gallons  of 
water  per  minute,  or  shows  a  working 
force  of  from  ten  to  fifteen  horse-power. 

The  harnessing  of  tides  and  currents  of 
rivers  and  bays  needs  no  description,  for, 
since  Niagara  was  made  to  work  for  man, 
scores  of  lesser  streams  have  been  har- 
nessed, and  their  waste  power  converted 
into  electrical  energy.  In  California  the 
mountain  streams  have  been  thus  enlisted 
to  do  man's  bidding,  and  the  longest  elec- 
trical transmission  in  the  world  success- 
fully accomplished.  The  great  Central 
States  have  built  up  new  industrial  con- 
ditions through  the  employment  of  waste 
water    power;  and  along    our  Atlantic 


shore  there  are  promised  groups  of  new 
industries  entirely  dependent  upon  elec- 
tric power  derived  from  the  waves  and 
tides  of  the  ocean  and  its  tributaries.  In 
the  Niagara  district,  new  industries  have 
been  created  through  the  use  of  cheap 
electrical  power  of  large  current,  and  in 
the  aggregate  they  represent  a  capitaliza- 
tion of  hundreds  of  millions  of  dollars. 
W^here  electrical  energy  derived  from 
water  power  will  ultimately  end,  no  one 
can  predict  to-day ;  but  it  is  rapidly  solv- 


photo  by  aydelotte,  santa  cruz,  cau 
Wavx  Motor  in  Operation  on  Coast  North  of  Santa  Cruz,  Cal. 
Invented  by  E.  J.  Armstrong.  Two  wells,  open  to  the  ocean  at  the 
bottom,  are  sunk  in  the  cliff  to  below  low-water  mark.  In  one.  a  counter- 
balanced float,  rising  and  falling  with  the  waves,  operates  a  force  pump 
plunger  in  the  other  well,  which  is  capable  of  driving  a  4-inch  stream  to 
the  5,000-gallon  tank  standing  125  feet  above.  In  ordinary  weather  the 
pump  fills  the  tank  in  an  hour;  in  stormy  weather,  in  35  minutes. 

ing  one  branch  of  the  fuel  problem. 

The  sources  of  new  fuels  are  thus  so 
great  and  extended  that  the  fear  of  an  in- 
dustrial panic  through  high  cost  of  power 
production  has  little  foundation  in  fact. 
Not  even  the  exhaustion  of  our  coal 
mines  in  the  next  fifty  years,  could  turn 
out  the  fires  and  lights  of  our  great  in- 
dustrial plants.  Before  such  a  condition 
could  be  realized,  the  sun,  wind,  tides, 
and  new  raw  fuels  of  the  earth  would  be 
abundantly  able  to  turn  every  wheel  of 
commerce,  and  supply  us  with  all  the  heat 
and  light  we  needed.  As  a  storehouse  of 
heat  energy,  the  world  is  beyond  com- 
pare, and  its  exhaustion  can  never  be 
brought  about  so  long  as  chemical  action 
and  affinity  are  existent  laws  of  the  uni- 
verse. Digitized  by  VjUU^IC 
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Smokeless  Pow^der 

Details  of  Its  Manufacture  as  Conducted  at  the  Government  Naval 
Po\^rder  Factory,  Indian  Head,  Maryland 


By  ROBERT  G.  SKERRETT 

Formerly  of  the  Navy  Department,  Washington,  D.  C. 


BECAUSE  of  required  brevity,  the 
history  of  the  invention  and  the 
development  of  smokeless  pow- 
der must  be  omitted  from  the 
present  article,  dealing,  as  it  does,  only 
with  the  manufacture  and  not  with  the 
evolution  of  the  prcpellant.  To  the  in- 
quiring, enough  is  said  in  pointing  out 
that  the  invention  of  gun-cotton  and  the 
practical  development  of  its  manufacture 
are  at  once  the  origin  and  the 
foundation  of  the  smokeless 
powders  of  to-day. 

A  Recent  Development 

Our  war  with  Spain  brought 
us  seriously  face  to  face  with 
the  need  of  a  change,  for  the 
smoke  of  our  guns,  apart  from 
obscuring  our  aim,  made  just  the 
tell-tale  mark  the  foe  needed 
whereby  to  check  his  range  that 
he  might  pick  off  our  men 
otherwise  screened  from  view. 
At  that  time — in  1898 — smoke- 
less powder  was  manufactured 
in    the    United    States    in    only 


very  modest  quantities,  and  the  char- 
acter of  that  little  output  had  not  been 
officially  proved  to  be  all  it  should 
be.  Before  the  war  was  over,  a 
part  of  the  fifty-million-dollar  defense 
fund  was  turned  to  the  beginning  of  a 
Naval  Powder  Factory  at  Indian  Head; 
and,  under  the  energetic  direction  of 
Rear-Admiral  O'Neil,  Chief  of  the 
Bureau  of  Ordnance,  active  preparations 


Photos  copyrighted,  1904,  by  R.  G.  Skerrett. 
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A  10-Inch  Coast-Dffensk  Riflk  in  Act  of  Discharok. 
Using  Non-Smokelkss  Powder. 

A  typical  example  illustrating  value  of  the  smokeless 
variety  ot  propell.n..       ^.^.^.^^^  ^^  K^UU^l^ 
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along  this  line  were  promptly  made.  It 
was  not,  hcwever,  until  July  of  1900, 
that  the  first  grains  of  the  new  explosive 
were  turned  out.  Since  then,  the  orig- 
inal plant  has  from  time  to  time  been 
amplified,  until  now  the  establishment 
ttirns  out  many  tons  a  month. 


ing  in  weight — implying,  in  turn,  that 
a  ship  could,  on  a  given  weight,  carry 
just  so  many  more  potential  blows  for 
an  enemy — such  a  change  would  mean 
greater  ease  of  handling,  greater  range 
for  the  gun,  and  much  less  stress  upon 
the  weapon  for  a  given  result,  together 


WASH  HOUSE.  WHERE  THE  COTTON  IS  FIRST  CLEANSED  BEFORE  NITR.\T1NG. 


The  Rationale 

The  smokelessness  of  the  modern  pow- 
der is  the  consequence  rather  than  the 
direct  aim  of  certain  ends  for  which  the 
chemist  and  the  ordnance  engineer  were 
working.  Smoke,  as  every  one  knows, 
is  evidence  of  incomplete  combustion ; 
and,  when  the  old  black  or  brown  pow- 
ders were  used,  but  a  trifle  over  one- 
third  of  their  bulk  was  consumed  in  the 
generation  of  propelling  gases:  the  two- 
thirds  remaining  were  represented  in 
smoke  and  inert  or  ineflFective  residue, 
which,  together  with  the  projectile,  had 
to  be  driven  out  of  the  gun  by  the  ef- 
fective or  active  one-third.  In  other 
words,  could  the  chemist  find  a  properly 
combustible  propellant — one  that  would 
be  regularly  and  completely  consumed 
within  the  gun — one  pound  of  such  an 
ideal  powder  would  in  effect  be  nearly 
equal  to  three  pounds  of  the  old  brown 
or  black  powders.    Apart  from  this  sav- 


with  absence  of  the  fouling  common  to 
all  smoky  powders.  The  solution  of  the 
puzzle  lay  in  the  adaptation  of  gun-cot- 
ton as  a  basis  for  a  new  propellant — the 
substitution  of  a  homogeneous  substance 
for  the  mechanical  mixture  of  the  past. 

Gun-Cotton  the  Basis 

Gun-cotton,  as  most  of  us  know,  is  the 
cotton  of  commerce  made  explosive  by 
soaking  it  in  a  mixture  of  nitric  and  sul- 
phuric acids,  and  then,  by  subsequent  me- 
chanical treatments,  made  into  one  of  the 
safest  and  at  the  same  time  most  power- 
ful of  explosives. 

The  propellant  used  in  our  Navy's  ord- 
nance is  what  is  technically  known  as  a 
"gun-cotton  powder;"  but  the  term 
"powder''  is  decidedly  a  misnomer,  the 
units  being  perfectly- formed  grains  of 
varying  size  instead  of  the  shapeless  par- 
tides  characteristic  o^ig^i;:e?ys^0p{t^ 
erly  so  called.  o 
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TESTING  PYRO  IN  LABORATORY. 


Soluble  gun-cotton  is  that  containing 
less  than  12.75  per  cent  of  nitrogen. 
This,  when  treated  in  a  mixture  of  ether 
and  alcohol,  becomes  a  jelly-like  sub- 
stance which,  after  the  solvent  has  been 
withdrawn  or  dissipated,  becomes  a  hard, 
toi:gh,  translucent  mass.  Pressed  into 
the  form  of  grains,  this  substance  will 
burn  regularly  and  without  smoke.  It 
cannot  be  detonated  by  shock,  and  re- 
quires an  ignition  temperature  of  185°  C, 
which,  while  lower  than  that  of  the  old 
powders,  is  misleading,  for  the  substance 
is  really  less  inflammable  than  the  latter, 
and  actually  requires  a  starting  or  igni- 
tion charge  of  black  powder.  The  small 
amount  of  smoke  now  seen  at  the  time 
of  discharge  of  our  guns,  is  due  almost 
entirely  to  the  ignition  charge  of  black 
powder. 

Processes  of  Manufacture— Nitration 

So  much  for  the  reasons  and  the  re- 
sults. Now  for  the  manufacture.  Cot- 
ton-seed waste,  lint  cotton,  and  card 
waste,  after  a  proper  cleansing  in  a 
caustic  bath,  and  a  thorough  drying,  are 
the  materials  used.  This  stuff  is  soaked 
for  half  an  hour  in  a  mixture  of  sul- 
phuric and  nitric  acids — one  pound  of 
cotton  to  fifty  pounds  of  acid  mixture. 


During  nitration,  a  certain  percentage  of 
water  is  liberated,  which,  if  not  absorbed, 
would  weaken  the  nitric  acid  and  gradu- 
ally lower  the  degree  of  nitration.  The 
mission  of  the  sulphuric  acid  is  to  absorb 
the  water  and  thus  maintain  the  strength 
of  the  nitric  acid  at  its  proper  stand- 
ard. The  strength  of  the  acid  mixture, 
its  temperature,  the  duration  of  the  soak- 
ing, the  initial  dryness  of  the  cotton,  and 
even  the  condition  of  the  minute  mass  of 
fibers  as  to  their  agglomeration,  all  bear 
directly  upon  the  resultant  product,  both 
as  to  its  nitration  and  as  to  its  solubility. 
The  nitration  takes  place  in  .a  centrifugal 
wringer,  which,  after  the  proper  period 
of  quiescence,  is  put  in  motion  and  drains 
the  bulk  of  the  acid  from  the  mass.  After 
this,  the  gun-cotton — for  such  it  has  be- 
come— is  put  in  a  large  tank  and  washed 
or  "drowned''  in  fresh  water,  and  after 
that  again  washed  in  fresh  water  in  an- 
other centrifugal  wringer. 

Every  effort  is  now  made  to  remove 
the  least  trace  of  residual  acid,  for  it  is 
this  that  most  affects  the  stability  or 
keeping  qualities  of  the  subsequent  so- 
called  powder.  To  this  end,  the  gun-cot- 
ton is  put  into  large  vats  and  boiled  for 
a  couple  of  days,  during  which  several 
changes  of  water  are  made.  After  this, 
the  material  i^igtifecin  pulping  machines 
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just  like  those  used  in  a  paper  mill, 
where  it  is  ground  for  fifteen  or  twenty 
hours,  the  water  again  being  continually 
changed,  and  sodium  carbonate  added 
from  time  to  time  to  neutralize  any  free 
acid  still  remaining  in  the  cotton.  From 
the  pulpers,  the  cotton  or  pulp  is  moved 
to  big,  circular  vats  called  "poachers," 
and  is  then  steamed  and  stirred  for  a 
period  of  forty-eight  hours.  Fresh  water 
is  added  frequently,  and,  after  a  proper 
time,  the  mass  is  allowed  to  settle  and  the 
top  water  drained  off.  By  successive 
washings,  settlings,  and  drainings,  all 
traces  of  alkali  are  removed,  and  the  pulp 
is  then  tested  by  heat  for  stability. 

Mixing 

The  pulp  must  now  be  thoroughly 
dried  and  all  water  removed  before  sub- 
jecting it  to  the  ether-alcohol.  Large 
centrifugal  wringers  remove  75  per  cent 
of  the  water ;  after  which  the  pulp,  like  a 
thick  paste,  is  fed  onto  a  wide  blanket 
belt  and  led  through  rollers  that  turn  out 
the  **pyro,"  as  it  is  called,  in  flakes  which 
feel  not  unlike  slightly  dampened  crack- 
ers. In  this  flaky  condition,  the  "pyro" 
is  carried  to  the  dehydrating  press.  Into 
the  cylinder  of   this  press   is   put  fifty 


pounds  of  the  damp  cotton ;  and,  under  a 
pressure  of  200  pounds  per  square  inch, 
the  major  part  of  the  residual  water  is 
forced  out,  the  material  being  at  the  same 
time  formed  into  a  compact  cylindrical 
mass.  The  piston  is  withdrawn ;  twenty- 
five  pounds  of  alcohol  is  poured  in,  on  top 
of  the  cotton  ;  the  cylinder  is  closed ;  and 
air,  under  a  pressure  of  100  pounds,  is 
turned  in,  on  top  of  the  alcohol.  The  re- 
sult is  that  the  alcohol  is  forced  through 
the  mass,  driving  the  water  before  it. 
After  most  of  the  alcohol  is  out,  which  is 
not  until  the  cotton  has  been  subjected  to 
a  further  pressure  of  nearly  3,000  pounds 
to  the  square  inch,  the  remaining  25  per 
cent  leaves  the  cotton  in  just  the  proper 
condition  for  the  admixture  of  ether, 
which  is  added  to  the  amount  of  half  the 
weight  of  the  mass,  to  provide  the  proper 
solvent. 

In  order  to  insure  a  thorough  mixing, 
the  cotton  is  next  put  in  a  **mixer" — the 
double  of  the  mechanical  kneader  used  in 
steam  bakeries.  There,  after  an  hour, 
the  solvent  becomes  thoroughly  mixed 
with  the  cotton,  and  the  mass  looks  and 
feels  like  damp,  coagulated  corn  meal. 
From  the  mixer,  the  material  is  put  into 
a  press,  and  is  formed  into  cakes  weigh- 
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ing  about  fifty  pounds  each.  To  the 
touch  it  is  like  crude  rubber,  and  in  ap- 
pearance looks  not  unlike  syrup-soaked 
maple  sugar.  Technically,  the  substance 
is  now  termed  "colloid,"  and  it  actually 
is  smokeless  powder;  but  there  are  still 
a  number  of  processes  to  be  gone  through 
before  the  material  becomes  the  com- 
pletely finished  product. 

To  make  sure,  l.owever,  that  the  solu- 
tion is  complete,  the  rubbery  mass  is 
forced  through  a  thick  steel  strainer 
under  a  pressure  of  two  and  a-half  tons. 
It  comes  out  in  long  cords  of  a  pale  straw 


end  of  each  wire  being  free — as  there 
are  to  be  perforations  in  the  grain.  The 
colloid  is  now  forced  through  this  die, 
backed  by  a  pressure  of  from  4,000  to 
6.000  pounds,  depending,  of  course,  upon 
the  size  of  the  grain.  The  colloid  comes 
out  in  a  continuous  rod  like  an  intermina- 
ble, pale  yellow  snake,  with  a  number  of 
symmetrically  disposed  longitudinal  per- 
forations. As  this  rod  passes  to  the  end 
of  the  table  or  trough,  it  is  run  into  a 
"cutter"  which  clips  off  the  grains  in 
proper  lengths.  The  object  of  the  longi- 
tudinal perforations  is  to  admit  the  flame 


POWDER  PRESS. 
Showing  the  colloid  comini;  out  in  long  rods. 


color,  and,  with  the  exception  of  a  central 
hole,  looks  not  unlike  macaroni.  This, 
again,  is  packed  back  in  the  press,  and 
squeezed  once  more  into  the  form  of  a 
large,  rubbery  cylinder — the  color,  how- 
ever, having  become  uniform  through- 
out. 

Making  the  Grains 

The  mass  is  now  ready  to  be  made  into 
grains.  This  time  the  press  has  only  one 
opening,  and  that  is  of  the  size  of  the  de- 
sired grain.  Into  this  opening  is  fitted 
an  ingeniously  constructed  die,  into 
which  are  set  as  many  fine  wires — one 


to  the  interior  of  the  grain,  so  that,  as  the 
exterior  decreases  under  the  attack  of  the 
gases,  the  interipr  surface  of  attack  in- 
creases. The  result  is  the  maintenance 
of  a  uniform  total  area  of  combustion, 
and  a  consequent  uniform  development 
of  propulsive  gases.  The  result  of  this, 
in  turn,  is  that  the  shot,  during:  its  run 
from  breech  to  muzzle,  receives  a  grad- 
ual increase  of  velocity  as  its  inertia  is 
overcome,  and  leaves  the  weapon  with  a 
much  higher  velocity  than  it  is  possible  to 
secure  on  a  given  weight,  with  safety,  by 
using  black  or  brown  powder — ^the  rate 
of  burning  of  which  is  either  spasmodic, 
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as  in  the  case  of  the  black,  or  only  rela- 
tively regular,  as  in  that  of  the  brown 
variety  of  the  older  propellants. 

Drsrintf 

After  the  colloid  has  been  made  into 
grains,  the  next  steps  are  devoted  to  dry- 
ing it.  The  first  of  these  processes  is  one 
of  economy.  At  this  stage  the  powder 
retains  a  large  percentage  of  the  solvent 
ether-alcohol,  and  to  recover  this  is  im- 
portant. This  is  done  by  heating  the 
pow^der,  and  reclaiming  the  volatile  sol- 
vent by  condensation.  After  this,  the 
powder  is  put  in  drying  houses,  where  the 
temperature  is  maintained  uniformly 
throughout  long  periods.  For  the  large- 
sized  grains,  it  takes  about  six  months 
to  dry  out  all  but  about  3.5  per  cent  of 
the  solvent.  During  the  process  of  dry- 
ing, the  grains  change  in  color  from  a 
pale  yellow  to  a  deep  golden  brown,  and 
by  the  time  they  are  used  in  service  the 
color  is  even  darker. 

Testing 

At  various  stages  of  the  manufacture, 
the  chemist  steps  in  and  most  careful  an- 
alyses are  made.  Even  after  the  powder 
has  passed  all  these  tests,  a  sample  lot  is 
stored  away  in  a  surveillance  magazine, 
where,  day  by  day,  it  is  watched,  and, 
should  it  be  found  lacking  in  stability,  the 
ships  carrying  it  are  at  once  so  informed 
and  proper  measures  of  safety  taken. 
This,  however,  owing  to  the  thorough 
and  careful  methods  of  governmental 
manufacture,  has  not  been  necessary  for 
a  long  time. 

That  the  powder  is  uniform  in  its 
working,  must  be  determined  by  firing 
tests,  in  which  the  developed  pressures 
are  carefully  checked ;  this  is  one  of  the 
duties  devolving  upon  the  United  States 
Naval  Proving  Grounds,  and  the  details 
of  the  work  must  be  reserved  for  treat- 
ment in  a  separate  article. 

Smokeless  powder,  even  with  the  im- 
provement it  represents  over  the  old  pro- 
pellants, brings  with  its  use  its  own  prob- 
lems. One  of  these,  as  we  have  seen 
from  the  recent  accident  on  the  battle- 
ship Missouri,  is  based  on  the  presence  of 
residual  gases  in  the  gun  after  discharge, 
and  the  danger  of  their  ignition  on  the 
opening  of  the  breech  and  the  admixture 
of  oxygen.     The  size  and  the  shape  of 


the  grain  have  much  to  do  with  these  dif- 
ficulties; so  too — ^and  intimately — ^have 
the  number  and  character  of  the  longi- 
tudinal perforations ;  and  all  of  these  are 
under  constant  examination  and  study  at 
the  Naval  Powder  Factory. 


Examining  Powder  in  Process  of  Drying. 

A  National  Enterprise 

When  the  government  factory  was  es- 
tablished, there  was  a  howl  from  the  pri- 
vate manufacturers  of  powder;  and,  as 
the  plant  has  increased,  these  private  in- 
terests have  persistently  opposed  it,  but 
Congress  has  continued  the  necessary  ap- 
propriations. 

The  economic  results  of  the  establish- 
ment of  the  plant  have  been  many.  The 
price  of  manufacture  by  private  concerns 
is  declared  to  have  been  unreasonably 
high — making  due  allowance  for  all  busi- 
ness interests — and  the  Government  de- 
manded and  secured  a  reasonable  reduc- 
tion. The  quality  of  the  product  is  main- 
tained, and  all  of  it  chemically  and  bal- 
listically  tested,  both  that  manufactured 
at  the  government  plant  and  that  made 
by  private  manufacturers.  Moreover,  im- 
provements have  been  discovered  and  ini- 
tiated, which    private    enterprise  mighr 
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never  have  unearthed  or  put  into  effect. 
Running,  as  the  government  powder 
plant  does,  night  and  day,  year  in  and 
year  out,  still  the  output  is  but  a  modest 
part  of  the  total  quantity  of  powder  an- 
nually consumed  in  target  practice.  The 
vast  bulk  of  the  propellant  used  is  manu- 
factured by  the  great  powder  works  of 
the  country.  The  result  is,  that,  while 
the  government  plant  has  become  an  in- 


valuable check  and  a  means  of  exhaustive 
research  and  scientific  experimentation, 
private  enterprise  has  in  no  way  been  in- 
jured, and  the  welfare  of  the  nation  is  the 
better  safeguarded  against  the  day  of 
stress  and  conflict. 

It  is  hard  to  believe  that  in  the  snowy 
wealth  of  our  peaceful  cotton  fields  lies 
in  potentiality  the  dreadful  blast  of  our 
mighty  ordnance. 


The  Best  of  Life 

^OT  till  life's  heat  is  cooled, 
^  ^  The  headlong  rush  slowed  to  a  quiet  pace, 
And  every  purblind  passion  that  has  ruled 

Our  noisier  years,  at  last 
Spurs  us  in  vain,  and,  weary  of  the  race. 
We  care  no  more  who  loses  or  who  wins — 
Ah  1  not  till  the  best  of  life  seems  past, 

The  best  of  life  begins. 

To  toil  for  only  fame, 

Handicappings,  and  the  fickle  gusts  of  praise. 
For  place  or  power  or  gold  to  gild  a  name 

Above  the  grave  whereto 
All  paths  will  bring  us,  were  to  lose  our  days, 
We,  on  whose  ears  youth's  passing  bell  has  tolled, 

Forgetting  we  grow  old. 

But  the  world  widens  when 

Such  hope  of  trivial  gain  that  ruled  us  lies 
Broken  among  our  childhood's  toys;  for  then 

We  win  to  self-control. 
And  mail  ourselves  in  manhood ;  and  there  rise 
Upon  us,  from  the  vast  and  windless  height. 
Those  clearer  thoughts  that  are  unto  the  soul 
What  stars  are  to  the  night. 

— The  Spectator. 
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Possibilities  of  the  Gas  Engine 

A  Comparison  of  the  Steam  and  Internal-Combustion  Engine  as  to 
Economy  and  Efficiency 


By  DAY  ALLEN  WILLEY 


IN  the  recent  evolution  of  various 
types  of  machines  for  the  develop- 
ment of  power,  it  is  questionable  if 
even  electricity  or  compressed  air — 
or  even  the  much-talked-of  steam  turbine 
— has  aroused  greater  interest  among 
mechanical  and  economic  experts  than 
the  gas  engine  as  manufactured  to-day. 
While  found  in  more  common  use  in 
Europe  than  in  America  because  of  the 
high  cost  of  steam  fuel,  this  type  of  me- 
chanism has  been  sufficiently  tested  by 
practical  operation  in  the  United  States 
to  prove  its  great  value.  In  fact,  such 
has  been  the  progress  made  in  this  coun- 
try in  designing  gas  engines,  that  ma- 
chines of  this  type  are  now  manufactured 
which  develop  no  less  than  4,000  brake 
horse-power. 

The  gas  engine  does  away  entirely 
with  the  boiler  house,  and  transforms 
over  25  per  cent  of  the  heat  energy  of 
gas  into  useful  work  at  the  shaft ;  where- 


as the  efficiency  of  an  ordinary  high- 
grade  condensing  steam  engine  is  seldom 
found  to  be  more  than  12  or  13  per  cent. 
As  modem  gas  processes  have  been 
brought  to  such  a  state  of  efficiency  that 
80  or  85  per  cent  of  the  original  heat  value 
of  coal  appears  in  producer  gas,  whereas 
a  boiler  efficiency  of  70  per  cent  is  re- 
garded as  high  in  steam  practice,  the 
basic  superiority  of  the  gas  engine  over 
the  steam  engine  in  high  fuel  economy 
may  readily  be  appreciated.  The  gas 
engine's  special  advantages  are  not  alone  a 
minimum  fuel  and  heat  consumption,  and 
the  elimination  of  boilers,  steam  pumps, 
condensers,  return  traps,  and  other 
steam  plant  auxiliaries,  and  of  the  heat 
losses  and  leakage  from  such  auxiliaries, 
both  when  the  steam  engine  is  in  opera- 
tion and  when  it  is  shut  down.  It  has 
special  fields  of  service,  also,  in  the  ef- 
fective utilization  for  power  purposes  of 
millions  of  horse-power  of  blast-furnace 
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End  View  of  S25-H.  P.  Horizontal  Double-Acting  Westinghousb 
Gas  Engine. 


gas  daily  going  to  waste  in  the  mills  of 
the  world,  or  consumed  to  poor  advan- 
tage in  the  production  of  steam  power; 
in  the  operation  of  high-pressure  water- 
pumping  systems  for  city  fire  service, 
wherein  it  is  not  economically  practicable 
to  maintain  constant  steam  pressure,  with 
service  required  at  only  rare  intervals ;  in 
the  equipment  of  central  electric  lighting 
plants  operated  in  connection  with  large 
gas  works  ;  and  in  general  power  applica- 
tion wherever  natural  gas  is  abundant. 
As  already  intimated,  the  efficiency  and 
economy  of  this  type  of  power  generator 
have  been  demonstrated  beyond  question. 
One  series  of  tests  may  be  cited  as  an 
illustration : 

A  two-cylinder  vertical  engine  of  65  horse- 
power was  kept  in  operation  for  1,157  hours 
without  stopping,  and  then  it  was  shut  off  to 
permit  replacing  a  broken  belt.  Out  of  a 
period  of  8,472  hours,  it  was  in  motion  8,230 
hours.  During  the  time  when  work  was  sus- 
pended, necessary  repairs  were  made ;  but  these 
were  so  slight  as  to  require  but  40  hours  in  all. 

In  another  instance,  the  performance  of  a 
1,250-horse-power  steam  station  having  com- 
pound-condensing engines,  and  a  gas  engine 
station  of  650  brake  horse-power,  was  com- 
pared. The  coal  used  was  purchased  at  the 
rate  of  $4  per  ton  for  both  stations.  It  was 
found  that  the  gas  engines,  which  were  of 
the  Westinghouse  pattern,  could  be  operated 
at  a  saving  of  45  per  cent  in  the  cost  of  fuel 
alone  compared  with  steam,  yet  performing 
the  same  service. 


Some  of  the  most  ad- 
vanced types  of  gas  engines 
operate  on  what  is  known 
as  the  four-stroke  cycle. 
The  piston  draws  in  a 
mixture  of  gas  and  air  on 
the  forward  stroke,  and 
compresses  it  to  a  high  de- 
gree within  the  clearance 
space  on  the  return  stroke, 
whereupon  it  is  ignited  by 
an  electric  spark.  The 
pressure  resulting  from  the 
expansive  force  of  the  rap- 
idly burning  gas  mixture 
drives  the  piston  forw^ard, 
and  the  exhaust  valves  open 
at  the  end  of  the  stroke  for 
the  escape  of  the  burned 
gas ;  while  the  piston,  upon 
the  fourth  or  exhaust 
stroke,  completely  cleans 
the  cylinder,  thus  preparing 
for  a  new  charge  of  gas  and  air. 

This  cycle  of  operations  is  repeated  in 
each  cylinder.  In  single-acting  engines, 
pressure  is  exerted  upon  only  one  side 
of  the  piston ;  in  double-acting  engines, 
it  is  exerted  upon  both  sides.  The  double- 
acting  arrangement  is  peculiarly  adapted 
to  the  driving  of  large  electric  generators, 
especially  alternating-current  generators 
working  in  synchronism  upon  the  same 
supply  circuit. 

The  accompanying  views  are  of  some 
of  the  more  interesting  types  of  Westing- 
house  gas  engines  which  were  in  service 
at  the  World's  Fair.  One  is  a  double- 
acting  engine  having  a  rated  capacity  of 
200  brake  horse-power,  while  the  other  is 
a  three-cylinder  engine.  It  will  be  noted 
that  the  double-acting  engine  has  its  two 
cylinders  arranged  tandem  with  a  com- 
mon piston-rod,  so  that  the  engine  gives 
one  power  impulse  at  each  forward  and 
backward  stroke,  as  in  a  steam  engine.  It 
operates  at  a  speed  of  200  revolutions 
a  minute.  The  cylinders  are  i^Yi  inches 
in  diameter  and  the  length  of  stroke  22 
inches,  the  maximum  diameter  of  the 
shaft  being  9)4  inches  and  the  diameter 
at  the  bearings  y^A  inches.  The  length 
of  the  unit  over  all  is  2y  feet  4>^  inches ; 
and  the  width,  13  feet  3  inches.  The 
engine  is  7  feet  wide,  and  8  feet  2  inches 
high,  the  fly-wheel , 
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9  inches.  Ignition  may  be  by  storage 
battery,  primary  battery,  or  motor-gen- 
erator set.  Because  of  the  tandem  ar- 
rangement of  the  cylinders,  the  fly  wheel 
of  the  double-acting  engine  is  lighter  than 
that  necessary  in  the  single-acting  type. 
Piston  and  piston-rods  are  hollow  in 
order  that  cooling  water  may  be  cir- 
culated through  them,  the  water  entering 
at  the  cross-head  through  a  telescopic 
joint, and  emerging  through  the*'tail  rod'* 
at  the  rear  of  the  engine.  The  starting 
is  a  simple  matter,  readily  accomplished 
by  one  attendant ;  and  as  soon  as  the  en- 
gine is  fairly  started,  the  combustion  cy- 
cle begins  in  the  forward  cylinder,  the 
air  is  shut  off,  and  the  rear  cylinder  is 
thrown  into  service.  Lubrication  of  the 
internal  working  parts,  one  of  the  most 
difficult  problems  of  the  inter- 
nal-combustion engine,  is  au- 
tomatically performed  by 
small-power  oil-pumps  driven 
from  the  cam  lever. 

The  three-cylinder  vertical 
gas  engine  has  a  rated  capac- 
ity of  125  brake  horse-power, 
and  operates  at  a  speed  of  265 
revolutions  per  minute.  The 
cyHnders  are  13  inches  in  di- 
ameter; and  the  length  of 
stroke,  14  inches.  The  maxi- 
mum diameter  of  shaft  is  yyi 
inches,  the  diameter  at  bear- 
ings being  6yi  inches,  and  at 
outboard  bearings  $%  inches. 
The  length  of  the  unit  over 
all,  including  fly  wheel,  is  17 
feet  3%  inches ;  and  the  width 
6  feet  9  inches.  The  engine  is 
4  feet  4  inches  wide,  over  all ; 
and  TO  feet  4^  inches  high, 
the  fly-wheel  diameter  being  6 
feet. 

The  principal  difference  in  construc- 
tion from  that  of  the  horizontal  engine, 
apart  from  the  different  arrangement  of 
cylinders,  is  in  the  employment  of  the 
single-acting  principle,  in  which  only  the 
upper  side  of  the  piston  receives  the  pres- 


sure of  the  expanding  gases.  A  long- 
trunk  piston  is,  therefore,  employed, 
thus  dispensing  with  the  cross-head. 
The  distinguishing  characteristic  of 
the  vertical  engine  is  its  self-con- 
tained construction,  all  the  main 
moving  parts  being  enclosed  in  a  cast- 
iron  casing,  which  is  filled  with  oil  up  to 
the  shaft,  the  cranks  during  their  revolu- 
tion dipping  into  this  oil  and  furnishing 
splash  lubrication  to  all  internal  parts, 
including  connecting  rods,  pins,  and  cam 
shaft,  the  latter  also  being  mounted  in- 
side the  crank  case. 

The  performance  of  the  vertical  engine 
is  approximately  the  same  as  that  of  the 
horizontal  type,  when  proper  considera- 
tion is  given  to  the  difference  in  size  and 
construction,  the  same  working  cycle  be- 


A  125-H.  P.  SiNGLE-AcTiNG  Gas  Engine.  Westinghouse  Design. 


ing  employed  in  both  types.  The  gen- 
erator, which  was  direct-connected  to  the 
vertical  engine,  had  a  rated  capacity  of 
75  kilowatts,  direct  current,  at  125  volts. 
It  had  six  field  poles,  compound- wound ; 
and  weighed  8,350  pounds. 
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ELECTRICALLY-DRIVEN  CANTILEVER  TRAVELING  CRANE  SERVING  STORAGE  PLANT 
FOR  ORE,  COKE.  AND  COAL. 


Modern  Armor-Plate 


Its  Manufacture  as  Carried  on  at  the  Plant  of  the  Bethlehem  Steel   Company 

South  Bethlehem,  Pa. 


By  FRANK  C  PERKINS 


ONE  of  the  largest  manufacturing 
plants  in  the  U.  S.  where  armor- 
plate  is  made  is  that  of  the  Beth- 
lehem Steel  Company  at  South 
Bethlehem,  Pennsylvania.  The  works 
cover  an  area  of  nearly  200  acres,  and 
include  blast  furnaces,  puddling  mills, 
Bessemer  steel  converters,  open  hearth 
furnaces,  and  hydraulic  forge  press 
shops,  as  well  as  tempering  and  treating 
departments,  all  of  which  are  equipped 
with  the  latest  labor-saving  devices. 

The  storage  plant  for  the  blast  fur- 
naces covers  a  very  large  area,  and  is 
served  by  an  enormous  traveling  canti- 
lever crane  electrically  operated.  The 
ore,  coal,  and  coke  are  delivered  by  the 
railroad  cars  to  this  crane,  the  material 
being  dumped  from  the  car  through 
chutes  into  the  bucket,  and  then  simply 
stored  in  piles  until  required  at  the  fur- 
naces. The  storage  capacity  of  the 
plant  is  about  a  third  of  a  million  tons. 
The  blast-furnace  equipment  comprises 


five  furnaces  70  feet  high,  with  lO-foot 
hearths  and  16-foot  boshes.  Horizontal- 
compound  blowing  engines  are  provided, 
capable  of  blowing  a  pressure  of  20  lbs. 
of  air,  these  engines  being  supplied  with 
steam  by  boilers  fired  with  the  waste 
gases  from  the  furnaces.  The  furnaces 
are  provided  with  fire  brick  regenerative 


Nickbl-Stssi.  Side  Armor-Plates  of  Russian 
Battleship  "Petropavlovsk." 
Height.  7  ft.  8  in. ;  thickness,  16  in.,  tapered  to  8  inches; 
weight,  lS^^©g%  ^^UU^IC 
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stoves  of  the  Siemens-Cowper-Cochrane 
type,  i8  feet  in  diameter  and  60  feet 
high.  The  flux,  as  well  as  the  ore  and 
fuel,  is  hoisted  and  fed  to  the  moutft'of. 
the  furnace  in  successive  layers,  the  flux 
being  limestone,  the  fuel  coke  and  an- 
thracite coal,  and  the  ores  hematites  and 
magnetites. 

The  stock  yard  for  the  open  hearth 
furnaces  is  served  by  three  electric  trav- 
eling cranes  of  20  tons'  and  60  tons'  ca- 
pacity. The  materials  are  received  on 
elevated  railroad  tracks,  and  piled  pre- 
paratory to  sending  to  the  furnaces. 
There  are  it  open  hearth  furnaces  of  10 
tons,'  20  tons',  and  40  tons'  capacity, 
with     Siemens     gas     producers.       Iron 


from  25  to  75  tons'  capacity.  Some  of 
the  nickel-steel  armor-plate  ingots  weigh 
as  much  as  122  gross  tons,  although  the 
plate  when  finished  with  portholes  cut 
out  weighs  only  27.6  gross  tons. 

After  being  heated,  the  armor-plate  in- 
got is  forged  to  the  required  dimensions 
by  a  forging  press  having  a  capacity  of 
14,000  tons,  this  press  being  served  by 
combination  hydraulic-pneumatic  cranes 
of  200  tons'  capacity,  having  a  hydraulic 
lift  and  pneumatic  travel.  Exclusive  of 
counterweights  used,  the  Porter  bar  and 
chuck  which  holds  the  plate  for  forging 
weighs  nearly  65  tons. 


boxes  are  used  for  delivering  the  stock 
to  the  charging  floor.  These  boxes  are 
loaded  on  narrow-gauge  carriages;  and 
electric  charging  machines,  together  with 
a  25-ton  electric  crane,  are  used  in  charg- 
ing the  furnaces. 

To  handle  the  molten  metal,  immense 
ladles  are  provided,  which  run  on  tracks, 
the  molten  metal  being  packed  into  these 
ladles  and  from  them  into  the  moulds  of 
the  size  required  for  casting  the  steel  ar- 
mor-plate ingots.  These  ingots  are  al- 
lowed to  cool  in  the  moulds  for  one  or 
two  days.  Their  removal  from  the 
moulds  is  accomplished  by  the  aid  of  sev- 
eral  electric  and   pneumatic  cranes   of 


Traihs  Loaded  With  Ahwor  Plate,  itt  Yards  t5t 

On  the  lonirer  traiil  are  the  s>laleE  of  the  ilL-fateil 

Russian  ba Hi esbip  AV^'/^ni*/  on  (he  shorter. 

iboae  of  ihtj  L'.  S,  bBtt1e>ihip  AiizlHtm*^, 


After  the  armor-plate  has  been  rough- 
•  forged  to  size  and  reheated,  it  is  sent  to 
the  bending  press  to  be  straightened  or 
bent  to  shape.  In  the  case  of  a  conning 
tower,  for  example,  the  carbonized  plates 
are  bent  to  a  circle  having  a  radius  of 
38  inches.  The  bending  press  exerts  a 
hydraulic  thrust  of  7,000  tons,  and  has 
two  independently  operated  plungers. 
This  press  is  served  by  two  hydraulic 
cranes  of  75  tons'  capacity,  and  by  direct- 
fired  furnaces  with  movable  car  bottoms. 

The  armor-plate  machine  shop  at  the 
Bethlehem  steel  plant  is  equipped  with 
very  large  machine  tools  and  the  latest 
labor-saving  devices.  In  this  shop  the 
various  groups  of  plates,  before  being 
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Ladles  at  Open  Hearth  Furnaces. 

shipped,  are  assembled  for  final  inspec- 
tion, in  the  positions  they  will  occupy  on 
the  vessel.  The  accompanying  illustra- 
tion shows  loaded  on  the  shorter  of  the 
two  trains,  the  Harveyized  armor-plates 
for  the  turret  of  the  U.  S.  battleship  Al- 
abama, which  weighed  i66  tons,  the 
thickness  of  the  plates  being  14  inches ; 
also,  loaded  on  the  longer  train,  34  side 
armor-plates  for  the  Russian  battleship 
Retvizan,  this  Krupp  armor  being  9 
inches  thick  and  weighing  500  tons. 
The  barbette  for  a  13-inch  gun  turret  on 
the  U.  S.  battleship  Indiana,  constructed 
at  the  Bethlehem  plant,  consisted  of  13 


plates  weighing  406  tons. 
These  plates  are  17  inches 
thick,  the  size  of  the  barbette 
being  12  feet  i  inch  by 
34  feet  7  inches.  The  nickel- 
steel  plates  for  the  side  ar- 
mor of  the  Russian  battleship 
Pctropavlovsk  were  made  to 
taper  in  thickness  from  16 
inches  to  8  inches,  and  were 
7  feet  8  inches  high,  the 
weight  of  the  plates  shown  in 
the  accompanying  illustration 
being  somewhat  over  140 
tons. 

Armor-plate  manufactured 
at  the  present  time  receives 
very  severe  tests,  as  may 
be  seen  from  the  accompanying  pho- 
tographs. A  nickel-steel  oil-tempered  bal- 
listic plate  was  tested  with  three  shots 
from  an  8-inch  gun,  the  projectile  weigh- 
ing 250  lbs.  and  having  a  velocity  of 
1,400  foot-seconds,  the  energy  being 
3,400  foot-tons.  The  penetration  was 
loyz  inches  and  11  inches,  the  plate 
being  slightly  bulged.  The  size  of  this 
plate  was  136  inches  by  91  inches. 

The  Kruppized  steel  ballistic  plate  seen 
in  the  accompanying  illustration  was  also 
tested  with  three  shots,  a  12-inch  gun  be- 
ing used.  This  plate  was  151 J/2  inches 
long  by  97  inches  wide  and   12  inches 


V.  \,  V  \ 


i: 


^tj^ 


ARMOR-PLATE  MACHINE  SHOP. 


Digitized  by 


Qoo^^ 


MODERN  ARMOR-PLATE 


575 


Barbette  for  13-Inch  Gun  Turret  on  U.  S.  Battle- 
ship "Indiana." 
Comprises  13  plates,  weigbini;  406  tons. 


A  12-Inch  Kruppized  Steel  Ballistic  Plate  Tested 

WITH  Three  Shots  from  12-Inch  Gun. 

Penetration.  45^  inches  and  6/^  inches. 


thick.  The  projectiles  each  weighed  850 
lbs.  The  first  shot  resulted  in  a  penetra- 
tion of  the  plate  to  a  depth  of  4J/2  inches, 
the  shell  being  wrecked  and  the  plate 
stalled;   the   velocity   in   this   case   was 


seconds  and  1,723  foot-seconds  respect- 
ively, while  the  energy  was  16,870  foot- 
tons  and  17,514  foot-tons  respectively. 

The    armor-plates    of    some    of    the 
largest  battelships  and  cruisers   in   the 


Nickel-Steel  Oil-Tempered  Ballistic  Armor-Plate. 
Pierced  by  three  Shots  from  8-Inch  Gun. 


1,616  foot-seconds  and  the  energy  15,407 
foot-tons.  With  the  second  and  third 
shots,  there  was  a  penetration  of  6j4 
inches  with  the  same  effect  on  the  shells 
and  plate,  the  velocity  being  1,691  foot- 


world  have  been  constructed  at  the  plant 
of  the  Bethlehem  Steel  Company,  as  well 
as  some  of  the  largest  guns  with  which 
these  war  vessels  of  different  nations 
have  been  equipped. 
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The  Problem  of  Gettintf  a  Patent— The  Requisite  Steps— Pitfalls  to  be 
Avoided— Qualifications  of  the  Solicitor 


Second    Paper 


By  EVERETT  E.  KENT 

Connselor-at-Law  and  Patent  Attorney 


MINERVA,  deity  and  good  genius 
of  the  Greeks,  stepped  forth 
from  the  brain  of  Jove,  mature 
and  fully  armed  at  birth.  Mod- 
ern brains  work  with  less  facility.  The 
record  thus  established  by  Jove  is  rarely 
equaled  to-day.  The  usual  history  of  a 
commercially  successful  invention  is  a 
record  of  experiments  and  partial  suc- 
cesses, involving  adjustment  and  read- 
justment and  new  devices  before  the 
idea  is  complete  and  the  machine  in  con- 
dition to  work  smoothly  and  compete  ef- 
fectively in  the  market. 

This  means  expenditure  of  time, 
money,  and  labor  by  the  inventor.  Con- 
versely, it  furnishes  to  a  host  of  other 
thoughtful  minds — to  every  one  who 
learns  it,  in  fact— opportunity  to  invent 
and  patent  improvements  upon  the  orig- 
inal device.  A  broad-minded  owner  of 
the  original  invention  will  always  give 
respectful  consideration  to  such  improve- 
ments with  a  view  to  their  purchase. 
Many  a  business  may  thus  be  made  se- 
cure, though  based  on  a  main  patent 
which  is  weak  and  tottering ;  and  so,  like- 
wise, a  monopoly  may  be  extended  after 
the  expiration  of  the  main  patent.  This 
happens  when  the  control  of  the  sub- 
sidiary invention,  no  matter  how  small 
it  may  be,  enables  its  owner  to  present 
to  purchasers  a  more  attractive  proposi- 
tion than  competitors  who  are  free  to 
sell  or  use  only  the  original  device  are 
able  to  offer.'  Notable  instances  of  this 
arc  the  telephone  monopoly  and  the  two 
great  electrical  machinery  companies, 
whose  fundamental  patents  have  already 


expired,  but  who  continue,  nevertheless, 
to  dominate  the  market. 

A  Wise  Precaution 

Before  much  expenditure,  it  is  well  to 
learn  what  progress  others  have  already 
made  in  the  art  to  which  the  invention 
relates.  This  is  most  conveniently  done 
by  an  examination  at  Washington  of  the 
records  of  patents  previously  granted, 
supplemented,  perhaps,  by  a  glance  into 
a  suitable  mechanical  dictionary  or  text- 
book. A  cursory  search  costing  but  a 
few  dollars  enables  the  inventor  to  judge 
whether  it  is  worth  while  to  continue  his 
experiments  and  to  go  to  the  expense  of 
an  application  for  patent.  The  best  way 
is  to  send  to  a  patent  attorney  a  simple 
sketch  and  description  of  the  invention 
sufficient  to  convey  the  idea,  stating  what 
is  thought  to  be  novel.  This  is  cheaper 
and  more  effective  than  for  the  inventor 
to  attempt  the  search  himself.  The  Pat- 
ent Office  will  not  make  such  a  search  ex- 
cept in  connection  with  an  actual  applica- 
tion for  patent.  The  annual  indexes  of 
patents,  which  can  be  found  in  public  li- 
braries throughout  the  country,  are  not 
classified  with  sufficient  analytical  exact- 
ness to  be  used  with  satisfactory  results 
for  this  purpose. 

The  preliminary  search  may  show  that 
a  crude  form  of  the  device  has  already 
been  conceived  by  another.  The  inventor 
must  then  consider  whether  his  improve- 
ment is  a  sufficient  advance  to  amount 
to  a  patentable  invention;  and  whether 
such  a  patent,  being  narrower  than  first 
expected,  would  be  worth  its  cost.    The 
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fact  that  the  earlier  patent  may  still  be 
in  force  and  may  contain  claims  dominat- 
ing his  idea,  will  not  prevent  the  grant 
of  a  patent  to  him  upon  his  specific  im- 
provement ;  but  he  will  not  thereby  ac- 
quire any  right  or  license  to  use  the  sub- 
ject-matter of  the  earlier  patent.  Each 
patent  stands  on  its  own  merits,  and  re- 
mains unaffected  by  subsequent  patents. 
The  improvement  may  be  useful  enough 
to  justify  hope  of  an  amicable  arrange- 
ment with  the  earlier  patentee,  either  by 
purchase  or  sale,  or  by  exchange  of 
licenses,  so  that  both  patents  will  be 
worked  together. 

In  cases  of  doubt,  especially  where  the 
validity  of  an  issued  patent  is  questioned, 
a  more  exhaustive  search  to  show  the 
state  of  the  art  can  be  made  at  an  ex- 
pense running  from  $20  to  $100  or  more, 
according  to  the  time  consumed  by  the 
expert  in  making  the  search. 

The  Formal  Application 

A  formal  application  for  a  patent  in 
the  United  States  consists  of  a  specifica- 
tion, claims,  oath,  and  petition;  also  a 
drawing  where  the  nature  of  the  case  ad- 
mits of  it.  A  model  is  but  rarely  re- 
quired. With  a  certain  grim  humor, 
however,  the  Patent  Office  invariably  re- 
quires a  working  model  when  the  inven- 
tion is  a  perpetual  motion  machine.  The 
government  filing  fee  is  $15.  The  speci- 
fication must  describe  the  invention 
clearly,  and  the  manner  of  making  and 
using  it ;  also,  if  it  be  a  machine,  it  must 
explain  its  principle,  and  the  best  mode 
in  which  the  inventor  has  contemplated 
applying  that  principle.  It  is  a  fraud  on 
the  public,  and  the  patent  may  be  de- 
clared invalid,  if  the  inventor  withholds 
the  best  mode  he  knows. 

The  person  who  signs  the  application 
has  to  make  oath  that  he  believes  himself 
to  be  the  original  and  first  inventor  of  the 
improvement :  and  that  he  does  not  know, 
and  does  not  believe,  that  the  same  was 
ever  known  or  used  before  his  invention 
or  discovery  thereof.  This  provision  of 
law  prevents  the  issue  of  a  valid  patent 
on  the  application  of  any  person  who 
first  learned  of  the  invention  from  an- 
other, whether  honestly  —  in  a  friendly 
way,  or  by  agreement  or  purchase — or 
dishonestly,  by  theft. 

The  original  inventor  may  sell  or  as- 


sign the  invention,  and  his  rights  to  a 
patent  thereon.  Sometimes  an  in- 
vention is  made  in  the  course  of 
a  man's  employment,  as  a  part  of  the 
duties  for  which  he  receives  a  salary.  In 
such  cases  the  invention  is  sold  in  ad- 
vance. If  the  inventor  refuses  to  execute 
proper  application  papers  and  an  assign- 
ment to  his  employer,  he  may  be  com- 
pelled to  do  so  by  an  order  of  court.  The 
mere  fact,  however,  that  a  man  is  an 
employee,  does  not  entitle  his  employer 
to  the  patent,  if  the  making  of  the  in- 
vention be  outside  the  scope  of  his  duties. 

Choosintf  a  Solicitor 

The  most  important  single  feature  con- 
nected with  procuring  the  patent,  is  the 
selection  of  the  solicitor  who  is  to  man- 
age the  application.  Upon  his  ability 
and  integrity,  more  than  on  anything  else, 
depend  the  scope  and  value  of  the  patent. 
The  art  of  soliciting  patents  is  highly 
technical.  There  are  men  of  all  grades 
of  ability  in  this  profession,  as  in  others ; 
and  unfortunately  there  are  some  quacks 
— men  who  could  be  called  impostors  but 
for  the  fact  that  their  names  are  in  truth 
officially  registered  as  attorneys.  Inas- 
much as  inventors  and  men  of  genius  are 
notably  poor  business  men,  a  word  of 
warning  here  can  do  no  harm.  Just  as 
every  business  concern  which  advertises 
to  sell  something  for  nothing  proves  to 
be  a  fraud,  so  a  person  who  offers  to 
solicit  patents  at  rates  less  than  ordinary, 
and  sometimes  to  give  a  bonus  in  addi- 
tion, will  generally  give  services  that  are 
in  some  way  worth  correspondingly  less. 
Do  not  let  your  judgment  be  warped  by 
a  lean  pocketbook.  Some  kinds  of 
"economy"  come  high.  If  the  invention 
is  valuable,  if  you  hope  to  sell  it  for  one 
thousand  or  one  hundred  thousand  dol- 
lars or  more,  the  difference  of  a  few 
dollars  paid  to  employ  a  competent  so- 
licitor may  make  the  difference  of  hun- 
dreds or  thousands  of  dollars  in  the  sell- 
ing price.  It  is  not  impossible  that  it 
may  make  the  difference  between  a  pat- 
ent that  is  salable  and  one  that  cannot 
be  sold  at  any  price.  The  unfortunate 
thine^  is  that  no  inventor,  unless  he  be 
himself  an  expert,  is  able  to  judge  how 
well  his  case  is  being  handled — ^not  even 
on  receiving  and  examining  the  patent. 
The  quality  of  it  does  not  appear  until 
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long  after,  when  a  business  has  been  built 
upon  it,  and  when  the  patent  is  tested  in 
the  fierce  light  of  litigation.  Therefore  a 
good  solicitor,  in  addition  to  having  the 
necessary  breadth  of  technical  knowledge, 
must  also  be  a  competent  lawyer,  of  ex- 
perience in  patent  litigation,  and  familiar 
with  the  way  courts  interpret  patents  and 
alleged  anticipating  devices. 

Least  of  all  should  the  inventor  attempt 
to  prosecute  his  own  application.  It  is 
worse  than  going  into  an  apothecary's 
shop  to  mix  his  own  drugs,  for  there 
he  can  at  least  avoid  the  bottles  labeled 
"Poison ;"  but  in  the  Patent  Office  noth- 
ing is  labeled,  and  there  is  no  knowing 
how  he  may  damage  his  case. 

People  think  of  the  Patent  Office  as 
the  great  assistant  of  inventors;  and  so 
it  is,  in  a  sense.  By  means  of  it,  fortunes 
are  made.  The  enormous  industrial  ad- 
vance of  the  United  States  in  the  present 
and  past  century,  is  due  largely  to  its 
beneficent  influence.  But  in  another 
sense  the  Patent  Office  is  not  the  inven- 
tor's friend.  Its  examiners  stand  equally 
to  protect  the  great  non-inventing  public 
who  desire  to  use  freely  all  fruits  of  in- 
ventive genius.  To  the  hopeful  applicant 
they  seem  more  like  obstructionists  than 
promoters.  They  are  fluent  with  reasons 
why  his  claims  should  be  narrowed  or 
abandoned.  They  drop  never  a  hint  how 
the  claims  might  be  broadened.  If  the 
claims  presented  lie  within  the  area  of 
advance  made  by  the  invention,  they  will 
be  allowed;  all  the  rest  of  that  advance 
— including,  perhaps,  parallel  ways  to  at- 
tain the  same  end — they  quietly  permit 
to  go  unclaimed  and  thus  be  dedicated 
to  the  public.  The  inventor  suffers  no 
wrong  in  this.  If  he  does  not  ask  for  all 
he  might,  that  is  not  the  Government's 
fault.  It  does,  however,  emphasize  the 
need  of  having  a  good  solicitor. 

The  extent  of  professional  services  that 
will  be  required  to  get  proper  patent  pro- 
tection, cannot  be  told  accurately  in  ad- 
vance. It  depends  upon  what  obstacles 
are  raised  by  the  Patent  Office ;  and  the 
action  of  the  Office  can  never  be  fore- 
told, unless,  indeed,  the  claims  are  made 
deliberately  narrow. 

The  Solicitor's  Task 

Proceedings  in  an  application  are  con- 
ducted in  writing.    Letters  from  the  Ex- 


aminer and  from  the  applicant  or  his  at- 
torney are  entered  alternately  in  the  file 
of  the  case ;  and  the  action  of  the  Patent 
Office  is  based  upon  the  written  record. 
Ordinarily  there  is  no  occasion  for  the 
inventor  to  visit  Washington:  and  he 
cannot  facilitate  the  progress  of  his  case 
in  the  least  by  so  doing.  It  is  believed 
that  the  Patent  Office  is  entirely  free 
from  ^'influence"  by  Senators  or  Con- 
gressmen or  other  public  officials. 

In  almost  every  application,  one  or 
more  claims  are  allowed  early  in  the  pro- 
ceedings, the  others  being  rejected  on 
references  cited  by  the  examiners  from 
the  prior  art.  By  canceling  or  narrowly 
limiting  the  rejected  claims,  the  appli- 
cant can  then  have  a  patent — such  as  it 
is — issued  at  once.  But  let  the  inventor 
beware.  Land  in  New  Mexico  and  land 
in  New  York  would  both  be  conveyed 
by  "  a  deed ;"  but  one  might  be  worth  a 
dollar  an  acre,  and  the  other  a  dollar  an 
inch.  The  fallacy  of  the  "No  patent,  no 
pay"  bid  for  business,  thus  becomes  man- 
ifest. What  the  inventor  really  wants  is 
not  merely  "a  patent" — with  his  name 
at  the  top,  and  a  blue  ribbon,  and  an  offi- 
cial red  seal.  Narrow  claims  are  easy  to 
get — and  are  usually  not  worth  the  cost 
of  getting.  A  patent  with  claims  too 
narrow  is  like  a  boat  having  one  or 
more  planks  missing.  Every  plank  in 
the  boat  serves  admirably  to  keep  water 
out  at  its  particular  place ;  but  at  the 
places  where  there  is  no  plank  at  all, 
water  comes  through  freely,  and  the  boat 
is  useless. 

Claims  broad  enough  to  make  the  pat- 
ent valuable  have  usually  to  be  fought 
for,  and  sometimes  demand  the  highest 
skill  of  the  solicitor's  art,  both  to  per- 
ceive wherein  the  inventor's  advance  over 
the  prior  art  really  consists,  and  to  frame 
and  prosecute  successfully  claims  cover- 
ing that  scope  fully.  The  Examiners  are 
not  to  be  treated  as  infallible.  The  law 
provides  for  appeals  to  the  Board  of  Ex- 
aminers-in-Chief ,  to  the  Commissioner  of 
Patents  in  person,  and  to  the  Courts.  The 
official  rejections  of  claims  are  not  al- 
ways based  on  reasons  that  are  legally 
sufficient.  The  test  of  ability  comes  in 
determining  what  is  the  utmost  that  the 
applicant  is  legally  entitled  to  have  al- 
lowed out  of  the  rejected  matter ;  and  in 
then  presenting  the  rejected  clainijB^iqi^e 
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Examiner  anew — revised,  if  necessary — 
with  such  arguments  as  will  command  his 
assent.  In  such  cases  a  clear  vision  and 
a  courageous  attack  are  needed,  coupled, 
perhaps,  with  a  skillful  modification  of 
the  application. 

If  conflicting  applications  are  filed  by 
different  inventors  for  a  patent  on  the 
same  invention,  the  Patent  Office  in- 
stitutes **  interference  proceedings,"  which 
are  conducted  as  in  court  to  determine 
by  means  of  evidence  who  was  the  first 
inventor. 

Foreign  Patents 

When  the  application  is  finally  allowed, 
it  will  be  issued  on  payment  of  a  final 
government  fee  of  $20  at  any  time  within 
six  months.     Meanwhile  the  papers  re- 


main secret,  and  the  inventor  can  avail 
himself  of  this  delay  to  apply  for  patents 
in  foreign  countries.  He  may  file  his 
foreign  applications  earlier  if  he  prefers 
— but  not  more  than  twelve  months  be- 
fore filing  the  United  States  application, 
under  penalty  of  having  the  latter  re- 
fused. In  most  foreign  countries,  such 
application  has  to  be  made  before  the  in- 
vention is  described  in  print  in  any  coun- 
try. In  some,  it  is  sufficient  to  apply  be- 
fore a  printed  description  reaches  the 
country.  In  some  countries  the  patent 
will  be  granted  only  to  the  inventor  or 
his  assignee;  in  others,  to  the  first  ap- 
plicant. In  England  the  saying  face- 
tiously is  that  "the  man  with  the  fastest 
cab-horse  wins." 


Coaling  at  Sea 

Modern  Appliances  that  Avoid  the  Dangers  and  Delays  of  Older  Methods 


By  p.  C.  FERGUSON 


THE  present  war  between  Russia 
and  Japan,  and  in  particular  the 
sailing  of  the  Baltic  fleet  for  the 
scene  of  4iostilities  in  the  Orient, 
not  only  show  the  importance  of  having 
numerous  coaling  stations,  which  must 
be  strongly  fortified  and  garrisoned  and 
made  self-defending,  but  also  indicate 
the  necessity  of  having  ample  means  for 
coaling  at  sea  when  great  distances  must 
be  traversed  and  when  neutral  harbors 
are  not  open  for  coaling  purposes. 

Many  plans  have  been  proposed  for 
coaling  ships  at  sea,  a  large  part  of  which 
are  considered  unsafe  by  prominent  en- 
gineers.    During  a  heavy  sea  it  is  gen- 


erally considered  unsafe  to  employ  broad- 
side coaling;  and  the  "end-on"  system 
of  cableway  plant  is  usually  employed. 


Electric  Winch  on  Russian  Battleship  **RETVizAfrT£»R 
QpERATiNO  Marine  Cabusways  when  Coaling  at  SeVt 
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In  order  that  this  system  may  be  safe, 
experienced  engineers  maintain  that  a 
good  distance  must  be  provided  between 
the  battleship  and  the  collier,  400  feet 
being  considered  a  minimum  by  con- 
servative experts,  while  no  connecting 
line  should  be  made  fast  to  both  ships, 
except  the  tow-line,  so  that,  in  the  event 


with  in  some  instances ;  and  the  ropes  of 
the  cableway  are  pulled  down  by  means 
of  a  "nigger-head"  on  the  quarter-deck 
winch  at  the  time  it  is  desired  to  dump 
the  load. 

In  harbor  coaling,  nigger-heads  are 
used,  and  they  will  hoist  2,240  lbs.  at  the 
rate  of  300  feet  per  minute.     The  slip- 


RUSSIAN  BATTLESHIP  RETVIZAN  TAKING  COAL  AT  SEA  FROM  A  COLLIER, 


of  the  tow-line  parting,  the  lines  of  the 
cableway  would  clear  themselves. 

A  marine  cableway  permits  a  fighting 
vessel  to  stay  in  the  fighting  line,  and 
allows  a  fleet  of  war  vessels  to  arrive  oflF 
the  enemy's  coast  with  bunkers  full  in- 
stead of  being  displenished.  No  navy 
can  have  too  much  coal,  or  too  many 
ways  of  obtaining  it,  in  time  of  war. 

One  of  the  most  important  improve- 
ments in  coaling  ships  under  the  marine 
cableway  system,  has  been  in  the 
method  of  delivering  the  coal  after  it 
reaches  the  deck  of  the  vessel.  Until 
recently,  as  on  the  U.  S.  S.  Massachu- 
setts, a  pair  of  shears  were  erected  and 
guyed,  supporting  a  large  canvas  chute, 
through  which  the  bags  of  coal  were 
dropped.     This  has  now  been  dispensed 


ping  drum  will  develop  a  rope  speed  of 
about  1,700  feet  per  minute,  and  will  lift 
a  load  of  half  a  ton.  These  winches  op- 
erate the  load  carriage  between  the  col- 
lier and  the  warship,  one  winch  carrying 
the  loaded  carriage  toward  the  warship, 
the  other  drawing  the  empty  carriage 
back  to  the  collier.  For  this  purpose,  a 
single  wire  rope,  about  2,000  feet  in 
length  and  ^  inch  in  diameter,  is  em- 
ployed. In  many  cases  both  winches  are 
operated  by  electric  motors,  and  run  all 
the  time  in  the  same  direction,  the  ropes 
being  always  taut.  The  friction  of  one 
slipping  drum  overpowering  ■  the  other 
gives  the  reciprocating  motion  to  the 
load  carriage.  The  rope  is  being  wound 
up  on  the  drum  of  one  winch,  while  it  is 
being  paid  out  b6[ig^d<?.^h^tdWJgMer 
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Coal  Elsvatino  Trucks  Loading  Bags  on  Deck  of 
Collier  Ready  for  Hoisting  to  Masthead. 


tension  through  the  slipping  of  the  fric- 
tion head,  the  heat  developed  by  the  slip- 
ping being  dissipated  by  air  passages  and 
radiating  fins.  It  is  stated  that  this 
method  of  operating  a  load  carriage  is 
independent  of  the  relative  motion  of  the 
two  ships,  since,  when  the  ships  pull 
apart,  one  drum  slips,  thus  paying  out 
rope,  while  the  slack  given  to  the  rope 


is  wound  in  when  the  ships  approach 
each  other.  It  is  essential,  however,  that 
the  rope  speed  of  these  winches  be 
greater  than  the  speed  at  which  the  ships 
approach  each  other. 

It  may  be  of  interest  to  note  some  de- 
tails of  the  electrical  equipment  of  one 
of  the  Russian  battleships  for  taking  a 
supply  of  coal  while  at  sea. 

The  ill-fated  battleship  Retvizan,  dis- 
abled by  the  Japanese  at  Port  Arthur, 
was  equipped  with  the  Lidgerwood- 
Miller  marine  cableway,  which  is  an 
American  system  of  coaling  at  sea.  This 
system  is  operated  by  two  electric 
winches,      the      slipping    drum    being 


"Retvizan  "  Coaling  at  Sea,  Collier  in  the  Distance. 
View  from  After-Deck  of  Battleship. 


Load  of  Coal  in  Transit  Approaching  Haul-Down 

Block  on  Warship. 

A  load  is  being  lowered  at  the  same  time. 

mounted  on  the  armature  shaft  of  the 
electric  motor.  The  drum  has  a  diam- 
eter of  14  inches,  and  gives  a  rope  speed 
varying  from  1,200  feet  per  minute  at 
full  load  to  2,000  feet  per  minute  at  half 
lead.  The  first  warship  to  be  completely 
equipped  with  the  marine  cableway,  was 
the  U.  S.  S.  Illinois.  Its  equipment  wilf 
permit  that  battleship  to  take  coal  at  sea 
from  any  masted  vessel  that  it  may  meet 
in  any  quarter  of  the  globe.  The  British 
collier  Muriel,  on  several  sea  trials,  deliv- 
ered from  35  to  40  tons  of  coal  per  hour 
in  a  moderate  sea  and  half  a  gale  of  wind 
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to  H.  M.  S.  Tror- 
falgar.  The  bat- 
tleship towed  the 
collier  at  speeds 
varying  from 
eight  to  eleven 
knots  an  hour. 
The  same  collier 
also  coaled  H.  M. 
S.  Empress  of  In- 
dia at  sea  at  the 
same  rate ;  and  at 
one  of  the  En- 
glish trials,  Vice- 
Admiral  Sir  G. 
H.  Niel  had  his 
fleet  of  seventeen 
ships  witness  the 
operation  for  the 
benefit  of  the  of- 
ficers on  board. 
The  accompany- 
ing illustrations 
show  the  method 
of  coaling  the 
Russian  battle- 
ship Retvizan  at 
sea  from  a  collier  which  it  is  towing. 

By  having  warships  equipped  in  this 
way,  it  is  claimed  that  the  question  of 
coal  supply  is  largely  solved,  since  ves- 
sels can  coal  directly  from  any  collier  and 
are  not  dependent  upon  coaling  stations. 
Any  masted  ship,  either  sailing  vessel  or 
steamship,  can  do  duty  as  a  collier,  and 
deliver  its  coal  at  sea  to  any  warship 
equipped  with  a  marine  cableway.  Even 
a  destroyer  could  be  coaled  at  sea  by  a 
collier,  when  properlv  equipped.  Capt. 
E.  M.  Shepard,  U.  S.  N.,  Light-House 
Inspector  at  Tompkinsville,  N.  Y.,  has 
stated  that  "out  of  365  days  ending 
November  30,  1900,  the  log  book  of  the 


\ 

Coal  Load  Carriage  in  Con- 
tact WITH  Hauling-Down 
Block  a  Few  Inches  above 
Dbck  of  Battleship. 


Sandy  Hook  light-vessel  shows  that  the 
sea  was  smooth  121  days,  moderate  196 
days,  rough  47  days,  and  very  rough 
one  day."  It  is  claimed  that  coaling  at 
sea  could  have  been  accomplished  317 
days  out  of  the  365  off  Sandy  Hook. 

The  load  starts  out  from  the  collier 
on  a  down-hill  route,  continuing  so  for 
more  than  half  the  distance.  When  the 
load  is  just  clear  of  the  center  of  the 
span  and  in  its  lowest  position,  the  man 
on  the  quarter-deck  of  the  warship  com- 
mences to  pull  down  the  block.  By  the 
time  the  bags  reach  the  haul-down 
block,  they  will  be  trailing  on  the  deck. 
The  operator  will  stop  for  an  instant,  the 
lowering  will  continue  for  a  foot  or  more, 
the  load  will  be  unhooked  from  the  car- 


Stkam  Double-Cylinder  Wikch  on  U.  S.  S.  "Illinois." 
8K  X  8  io«  cylinder ;  30  in.  diameter  drum. 

riage,  the  empty  bags  put  on,  and  the 
whole  allowed  to  rise  to  its  normal  posi- 
tion. At  the  same  time,  the  operator  on 
the  after-bridge  will  send  the  empty  car- 
riage back  to  the  collier  for  another  load 
by  means  of  the  electric  winch  above  re- 
ferred to. 
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BOULDER  BRIDGE. 
The  most  pleasing  construction  in  Rock  Creek  Paik,  Washington,  D.  C. 


Ne\v  Bridges  Around  Washington 

Some  of  the  Enduring  and  Artistic  Entfineerintf  Constructions  Supplementintf 

Nature*s  Handiwork  at  Beauty  Spots  in  the  Vicinity 

of  the  National  Capital 


By  GUY  ELLIOTT  MITCHELL 

Secretary,  National  Irrigation  Association 


DURING  the  last  ten  years,  Con- 
gress has  been  fairly  liberal  in 
its  appropriations  for  the  im- 
provement of  the  outlying  dis- 
tricts of  the  national  capital,  and  the 
Army  engineers  have  taken  much  pride 
in  devising  plans  for  enduring  and  artis- 
tic engineering  work. 

Rock  Creek  Park 

Rock  Creek,  a  small  stream  which  for 
years  was  the  dividing  line  between 
Washington  and  Georgetown,  is  a  water- 
course possessing  great  natural  wild 
beauty  in  the  seven  or  eight  miles  from 
its  debouchure  into  the  Potomac  back  to 
where  it  is  a  placid  stream  traversing 
farm  and  meadow  lands.  Considerable 
of  a  torrent  in  the  flood  season,  it  has 
cut  its  way  through  the  comparatively 
high  outlying  hills  and  heights  north  and 
west    of    Washington.      Appropriations 


aggregating  some  million  and  a-half  dol- 
lars were  made  by  Congress  to  purchase 
2,000  acres  including  the  Creek,  for  the 
establishment  of  a  national  zoological 
garden,  and,  adjoining  it  on  the  north, 
a  national  park,  known  as  Rock  Creek 
Park.  While  the  primal  beauty  of  this 
region  has,  perhaps,  not  been  enhanced 
by  the  building  of  perfect  driveways  and 
many  bridle  paths  and  the  construction 
of  handsome  bridges,  these  works  have 
made  it  possible  for  the  country  lover  to 
visit  and  see  this  section,  heretofore  the 
haunt  only  of  a  great  variety  of  birds  and 
wood  and  water  animals. 

The  earlier  history  of  the  District  of 
Columbia  bird  and  animal  life  shows 
Rock  Creek  to  have  been  an  exceptional 
breeding  place.  Over  500  species  of  birds 
have  been  observed  within  ten  miles  of 
the  national  Capitol  building,  and  100 
have  been  knownoilfUzJareed  within  this 
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limit.  Many  of  these  have  retired  from 
the  scene  since  the  opening  of  the  Park  ; 
but  in  the  early  mornings  of  spring,  Rock 
Creek  is  still  alive  with  dozens  of  species 
of  feathered  songsters. 

The  Extension  of  Washington 

The  City  of  Washington  itself  is  rap- 
idly encroaching  upon  the  Park;  and 
while  the  conservatives  vigorously  op- 
posed such  a  large  government  expendi- 
ture in  securing  this  land,  the  wisdom  of 
Congress  is  now  apparent.  Magnificent 
residence    structures   now    overlook   the 


northwest,  the  cost  of  which  will  be  about 
three  quarters  of  a  million  dollars.  This 
imposing  masonry  bridge  will  be  from 
one  of  the  best  designs  of  the  late  George 
S.  Morison,  assisted  by  Edward  P.  Casey, 
whose  work  in  bridge  architecture  has 
attracted  considerable  notice.  The  bridge 
will  have  five  full-center  spans  of  150  feet 
each,  and  two  full-center  end  spans  of  82 
feet  each.  The  piers  of  the  large  arches 
are  20  feet  thick ;  and  those  between  the 
large  and  small  arches,  37  feet.  These 
thicknesses  were  determined  partly  on 
the  ground  of  satisfactory  construction. 


STYLISH  LITTLE  CEMENT  AND  PEBBLE  BRIDGE. 
Crossing  a  tributary  of  Rock  Creek  in  Rock  Creek  Park,  Washingtoo,  D.  C.    Cost.  $4,200. 


Park  from  the  city  side,  while  beyond, 
land  which  a  few  years  ago  was  undi- 
vided farms,  is  now  being  built  up  with 
handsome  suburban  residences,  and  the 
trolley  takes  people  quickly  back  and 
forth  from  the  city.  One  of  the  most 
important  improvements  is  the  extension 
of  Massachusetts  Avenue.  This  is  a  gov- 
ernment project  ncaring  completion,  and 
costing  about  $200,000.  The  Creek  flows 
through  a  capacious  granite  tunnel  with 
a  50-foot  span  covered  by  a  huge  em- 
bankment 80  feet  high,  which  rises  to  the 
grade  of  the  Avenue,  enabling  it  to  cross 
the  Rock  Creek  ravine. 

Another  large  bridge  project  for  which 
the  pier  foundations  are  going  down,  is 
the    extension    of    Connecticut    Avenue 


for  the  scheme  of  work  contemplates  the 
simultaneous  construction  of  the  large 
arches  and  the  consecutive  building  of 
the  short  arches.  The  bridge  will  be  52 
feet  in  width  between  the  faces ;  and  the 
total  length  between  abutments,  1,341 
feet — a  quarter  of  a  mile.  Above  the 
main  arches  are  a  number  of  full-center 
spandrel  arches  having  spans  of  14  feet 
each,  and  supported  by  transverse  span- 
drel walls  3  feet  thick.  These  arches  are 
open  over  the  150- foot  spans,  but  closed 
by  face  walls  at  the  piers  and  over  the 
82-foot  arches.  The  main  arches  are  to 
be  built  of  i  :2 14 J4  Portland  cement  con- 
crete; the  transverse  walls,  spandrel 
arches,  and  most  other  parts,  of  1:25^2:6 
Portland  cement  concrete.     Alternative 
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proposals  will  be  received  for  cut-stone 
and  for  moulded  concrete  blocks  for 
parts  of  the  trim  and  faces. 

Rustic  Ornamentation 

One  of  the  handsomest  rustic  orna- 
ments of  the  Park  is  a  steel,  rock,  and 
•cement  bridge  faced  with  rough,  natural 
boulders,  each  as  large  as  the  body  of  a 
big  man.  This  structure  justly  has  the 
name  of  being  one  of  the  most  artistic 
examples  of  engineering  construction  in 
the  country.  It  has  an  8o-foot  span  and 
a  15-foot  rise,  and  carries  a  23-foot  road- 
way. The  clear  width  between  the  para- 
pets is  23  feet;  width  over  all,  27  feet. 
This  locality  of  Rock  Creek  made  it  de- 
sirable to  build  a  boulder  bridge,  if  pos- 
sible, for  aesthetic  reasons;  but,  as  only 
$17,500  was  available  for  construction, 
it  was  necessary  to  adopt  some  less  ex- 
pensive type,  that  selected  being  a  Melan 
concrete-steel  arch  with  a  boulder  facing, 
the  concrete  of  the  soffit  being  artificially 
darkened  to  harmonize  with  the  faces  of 
the  stones.  The  specifications  state  that 
the  boulder  face  of  each  stone  shall  pro- 
ject at  least  two  inches  beyond  the  neat 
lines  of  the  bridge  and  not  more  than  fif- 
teen inches.  The  mortar  consists  of  one 
part  Portland  cement  and  two  parts  sand. 
Two  men  were  employed  to  do  the  entire 
boulder  work,  which,  while  apparently 
natural,  required  considerable  dressing 
on  the  interior  faces.  Each  stone  is  at- 
tached to  the  top  of  the  adjacent  steel 
girder  by  a  solid  steel  cramp  cemented 
for  at  least  two  inches  in  a  hole  in  the 
stone.  The  outside  girders  were  bound 
together,  just  before  the  concrete  w^s  put 


Rock  Crbbk  Tunnel  under  Massachusetts  Avenue. 

Culvert.  50  feet  clear  span,  200  feet  long ; 

rise,  32.5  feet. 


about  them,  by  means  of  four  ^-inch 
wire  ropes.  A  number  of  arch  stones 
were  made  by  splitting  boulders  in  two 
pieces.  The  bridge  was  designed  under 
Captain  L.  H.  Beach,  Engineer  Commis- 
sioner of  the  District  of  Columbia.  The 
contract  was  for  $14,890,  exclusive  of 
steel  and  royalties,  which  made  the  total 
cost  $17,500,  the  amount  of  the  appro- 
priation. 

Any  Sunday,  thousands  of  stylish 
equipages  cross  this  small  span,  their  oc- 
cupants enjoying  the  wild  surrounding 
scenery,  which  but  a  few  years  ago  was 
the  resort  of  the  small  boy,  willing  to 
tramp  miles  to  enjoy  a  cool  swim  in  a 
deep,  secluded  hole. 
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C  Build  to  Stay. 

C  Opposition  cures  apathy. 

C  Man  judges  by  our  hits,  God  by  our  aims. 

C  He  has  made  no  great  gains  who  has  never 
lost  anything. 


C  A  good  many  trains  of  thought  are  unable 
to  get  off  the  side-track. 

C  No  man's  a  failure  till  he*s  dead  or  loses 
his  courage,  and  that's  the  same  thing. 


C  Watching  the   other  man's   patch  will   not 
keep  the  weeds  out  of  your  own. 


C.  Far  and  away  the  best  prize  that  life  offers 
is  the  chance  to  work  hard  at  work  worth 
doing. 


C  All  really  great  work  is  rough  in  the  doing, 
though  it  seems  smooth  enough  to  those  who 
look  back  upon  it,  or  to  contemporaries  who 
overlook  it  from  afar. 

(MS) 


C  You    cannot   go   forward   without   leaving 
some  things  behind. 

C  Everything  should  have  some  use,  and  we 
have  no  use  for  the  thing  that  hasn't. 

C  Of  course  there  are  always  some  men  who 
are  not  affected  by  good  times. 


C  Above  all,  let  us  remember  that  our  suc- 
cess in  accomplishing  anything  depends  very 
much  upon  our  not  trying  to  accomplish  ever>- 
thing. 


MTanted— A  MTaterfall! 

MOT  so  long  ago  a  waterfall  was 
•'^^  nothing  more  than  a  picturesque 
feature  of  the  landscape.  Its  chief  pur- 
pose was  to  inspire  the  rhapsodies  of 
poets,  and  to  furnish  artists  with  subjects 
for  spectacular  paintings.  But  now  comes 
the  science  of  engineering,  and  makes  a 
waterfall  a  valuable  commercial  asset. 
All  over  the  world,  trained  engineers  are 
out  looking  for  waterfalls  as  prospectors 
used  to  look  for  gold  mines.  And,  if  a 
fall  be  found  within  fifty  miles  of  a  large 
city — or  even  farther  off — it  is  likely  to 
pay  a  larger  profit  than  the  richest  of 
Golcondas.  For  a  waterfall  is  a  source 
of  power,  and  power  is  a  commodity  for 
which  the  demand  is  limitless. 

Few  mechanical  inventions  have  pro- 
duced more  spectacular  results  than 
those  which,  by  means  of  the  electrical 
transmission  of  power,  have  made  avail- 
able the  energy  generated  by  far-off  tor- 
rents of  water.  Already  it  has  come  to 
pass  that  a  mountain  river,  tumbling  over 
a  ledge  of  rocks  in  some  remote,  almost 
inaccessible  fastness,  has  been  harnessed 
to  turbine  wheels,  and  forced  to  furnish 
light  and  power  to  the  inhabitants  of  a 
city  fifty  miles  away  on  the  seacoast. 

For  months  Russian  engineers  have 
been  searching  the  country  about  St. 
Petersburg  for  a  waterfall  which  might 
do  the  work  of  the  Czar's  metropolis. 
Now  they  have  found  it.  Up  in  rocky 
Xew  England,  the  mountain  rivers  and 
brooks  are  being  made  allies  of  the 
manufacturing  interests  of  that  section. 
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Even  in  Chicago,  located  as  it  is  on 
swampy  ground  on  the  shore  of  Lake 
Michigan,  the  building  of  the  great 
Drainage  Canal  to  the  Mississippi  has 
made  possible  the  creation  of  an  immense 
water-power  plant  which  may  welU  in 
tfie  not  remote  future,  furnish  light  for 
all  the  streets  of  the  metropolis,  and 
leave,  besides,  a  surplus  to  be  applied 
possibly  to  the  running  of  municipal 
street-railways. 

The  possibilities  of  solar  motors  and 
tide  motors  are  as  yet  undeveloped. 
Meanwhile  there  is  still  plenty  of  wasted 
water  power,  which  waits  only  the  hand 
of  the  skilled  engineer  to  be  turned  into 
a  source  of  permanent  profit. 

Don't  waste  your  time  looking  for  a 
gold  mine !  Go  out  and  get  an  option  on 
an  undeveloped  waterfall ! 


Electricity  on  tKe  Farm 

T^HE  use  of  electricity  on  the  farm 
^  oflfers  inducements  of  which  Ameri- 
can farmers  seem  to  be  ignorant,  but 
which  would  transform  farm  life  into  an 
existence  of  convenience  and  luxury 
from  one  of  toil  and  frequent  discomfort. 
France  and  Germany  seem  to  realize  the 
advantage  of  electricity  on  the  farm,  and 
the  American  agriculturist  could  gain 
many  valuable  ideas  by  touring  the  rural 
districts  of  those  countries.  Not  only  is 
this  force  capable  of  making  the  farmer's 
life  more  enjoyable,  but  it  can  be  made 
a  source  of  wonderful  economy  of  labor 
and  consequently  a  source  of  wealth. 
The  cost  is  insignificant  compared  to  the 
advantages.  The  American  farmer,  how- 
ever, plods  along  in  his  easy  way,  taking 
it  for  granted  that  electricity  is  only  for 
the  convenience  of  the  city.  On  the  con- 
trary, electricity  can  be  made  of  tenfold 
more  advantage  to  the  farmer  than  to 
the  urban  resident;  and  he  can  better 
afford  to  enjoy  its  blessings,  because  the 
cost  to  him  would  be  comparatively  in- 
significant. He  can  have  his  own  electric 
plant,  whereas  the  urban  resident  must 
depend  on  the  electric  monopoly  in  the 
city  where  he  dwells,  and  pay  several 
times  over  the  value  for  every  electric 
light  or  other  convenience  electric  power 
may  afford.    Frequently  the  farmer  is  so 


situated  that  the  cost  of  an  electric  plant 
would  be  a  minimum.  Perhaps  there  is 
a  waterfall  nearby;  or,  if  not,  there  is 
probably  a  swift-flowing  stream  some- 
where on  his  land,  which  could  readily 
be  made.ta-opprate  a  plant  ta  supply  all 
the  electricity  needed.  Or  the  necessary 
w^ater  force  might  be  obtained  by  build- 
ing a  dam  in  any  kind  of  running  stream, 
and  employing  a  simple  water  wheel 
such  as  can  now  be  purchased  at  very 
low  cost.  Or,  again,  electric  energy  can 
be  generated  from  a  windmill  and  stored 
away  in  a  storage  battery.  In  fact  the 
windmill  offers  a  magnificent  prospect 
as  a  source  of  electrical  energy.  Some 
farmers  have  not  been  slow  to  realize 
this,  but  most  of  them  have  concluded 
that  the  windmill  can  serve  no  other  pur- 
pose than  to  pump  water.  One  farmer 
near  Chicago  has  everything  about  his 
place  operated  by  electricity  through  the 
agency  of  a  couple  of  big  windmills.  By 
means  of  electricity  the  house  and 
grounds  are  lighted,  and  water  is  pumped 
for  the  cattle ;  electric  bells  are  on  all  the 
doors;  electric  signals  connect  all  the 
buildings;  there  is  an  electric  burglar 
alarm  system ;  a  local  telephone  system 
reaches  to  every  room  in  every  house; 
his  wife's  sewing  machine  is  run  by  elec- 
tricity ;  her  laundry  iron  is  heated  by  the 
same  means ;  and  they  have  a  small  elec- 
tric stove  which  is  used  when  the  power 
is  not  required  for  other  duties. 

But  even  this  enterprising  farmer  has 
not  applied  electricity  to  perform  the 
most  important  farm  work,  as  is  done 
in  France  and  Germany.  In  these  coun- 
tries, motors  are  adapted  for  doing  all 
kinds  of  work — ^plowing,  cultivating, 
reaping,  etc.  On  smaller  farms,  tenants 
combine,  making  one  motor  do  the  work 
for  all  by  carrying  it  from  place  to  place 
as  needs  require.  The  saving  of  labor  is 
so  obvious,  that,  even  among  the  most 
conservative,  the  value  of  the  motor  is 
admitted.  By  burying  electrodes  in  the 
earth,  and  then  applying  electric  power, 
the  ground  is  freed  from  everything  in 
the  nature  of  crawling  and  creeping 
things,  solving  the  problem  of  dealing 
with  pestiferous  insects. 

A  writer  says : 

"Even  the  farmer  need  only  touch  ^  ^swXtavr 
if  he  will  avail  himself  of  the  results  of  mod- 
ern science." 
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Atitomobiles  on  R.ail- 
ways 

TTHE  automobile  hasn't  altogether 
•*"  chased  the  horse  off  the  highway, 
though  many  horses  have  left  the  high- 
way abruptly  on  the  sudden  appearance 
of  the  automobile.  Fortunately  this 
phase  of  the  matter  has  practically 
passed.  Horses  have  horse  sense ;  and 
where  their  drivers  have  the  same,  the 
first  surprise  and  distrust  have  given 
way  to  fraternal  sympathy.  The  horse 
and  the  auto  have  common  aspirations 
after  all.  They  both  want  good  roads,  so 
that  they  may  jog  along  together  in 
peace  and  comfort.  So  the  horse  remains 
on  the  highway,  where  the  automobile  is 
also  pervasive  and  prevalent. 

Lately,  however,  the  automobile's  per- 
vasiveness has  passed  the  limits  of  the 
macadam,  and  the  touring  car  of  the  day 
is  whizzing  down  the  shining  rails  that 
span  the  continent.  This  is  a  genuine 
surprise.  We  have  been  told  that  in  time 
the  electric  locomotive  would  take  the 
place  of  steam  in  local  traffic;  but  to 
have  the  gasoline  auto  exploding  itself 
along  the  rails  that  have  hitherto  re- 
sounded only  to  the  thunder  of  the 
mighty  drivers  of  the  great  moguls, 
seems  the  limit  of  audacity.  Yet  to  the 
audacity  of  modern  invention  there  is 
no  limit,  and  already  the  rail  automobile 
is  an  accepted  factor  in  modern  trans- 
portation. When,  last  September,  Chas. 
J.  Glidden,  renowned  as  an  auto-tourist, 
made  his  record  run  of  i,8oo  miles  on 
steel  rails  from  Minneapolis  to  Van- 
couver, in  60  hours — averaging  30  miles 
an  hour  through  the  mountains — we 
were  all  delighted,  but  surprised  that 
such  things  could  be.  Yet — so  rapidly 
does  the  world  move — the  same  scheme 
was  being  worked  out  in  half  a  dozen 
places.  Already  automobile  manufact- 
urers are  busy  supplying  specially  con- 
structed cars  to  the  railroads,  and  one 
American  maker  alone  has  built  and  de- 
livered more  than  a  hundred  such  cars. 
They  are  used  for  inspection  cars  for  di- 
vision officials,  for  switching  purposes, 
and  even  for  passenger  service  on  one 
line  at  least,  a  spur  track  out  in  Utah. 
For  switching,  the  gasoline  automobile  is 
said  to  show  superiority  in  economy  and 
convenience  over  the  switching  locomo- 


tive ;  it  costs  less  in  the  first  place,  works 
for  less,  is  always  ready,  and  one  man  is 
both  fireman  and  engineer. 

This  is  a  rather  new  phase  of  auto- 
mobiling  to  us ;  yet  in  Italy,  France,  and 
Austria,  gasoline  automobiles  are  in  use 
in  regular  railway  service;  while  in  En- 
gland, steam  motor  coaches  on  the  unit 
basis  have  been  in  regular  use  since  1903. 
The  automobile's  progress  is  quite  w-on- 
derful.  If  it  hasn't  driven  the  horse 
from  the  highway,  it  has  made  him  di- 
vide its  use ;  and  it  seems  to  be  in  a  fair 
way  to  do  the  same  thing  with  the  steam 
locomotives  on  the  big  railroads. 


A|(es^cies  Supplanting 
Coal 

AS  a  matter  of  fact,  various  agencies 
•*^  threaten  to  supplant  coal  as  a  source 
of  light,  heat,  and  power,  though  in  most 
instances  it  is  still  merely  a  threat.  Pe- 
troleum is  one  of  these.  The  scent  of  it 
mingles  with  that  of  the  orchids  in  the 
tropics,  and  the  polar  bear  sniffs  it  as  he 
climbs  the  floes.  The  world  over,  it  is 
doing  its  work — noisily  and  noisomely, 
but  steadily  and  well.  In  some  places  it 
only  supplements  coal,  in  others  it  sup- 
plants it,  but  in  both  cases  its  use  is 
steadily  extending.  But  the  thing  that 
really  bids  fair  to  down  the  coal  baron  in 
the  happy  future  is  not  petroleum — it  is 
the  electrical  transmission  of  water 
power.  To  paraphrase  Bunthome,  "Coal 
and  coal  oil  may  fade  and  perish,  but 
water  power  is  practically  undying  be- 
cause it  may  be  renewed  whenever  it 
exhibits  symptoms  of  decay."  There  is 
enough  water  running  down  hill  in  the 
United  States  to  supply  all  the  heat, 
light,  and  power  that  the  country  is  likely 
to  need  for  generations  to  come.  Mod- 
ern technical  science  is  now  busy  putting 
this  water  to  work ;  and  though  but  the 
spray  of  the  whole  vast  cataract  of  power 
has  been  touched,  the  results  are  aston- 
ishing. Just  a  little  of  the  water  of  Ni- 
agara has  been  diverted  for  power  pur- 
poses, and  only  a  fraction  of  this  goes  to 
Buffalo;  yet  Buffalo,  in  a  single  month, 
saves  14,000  tons  of  coal  through  this 
electrically  transmitted  water  power.  In 
Montreal  they  save  about  8,000  tons  of 
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coal  a  month  in  the  same  way,  and  Mon- 
treal has  not  begun  to  utilize  the  edges  of 
her  nearby  cataracts.  San  Francisco 
uses  electrically  transmitted  water  power, 
to  the  saving  of  100,000  tons  of  coal  a 
year.  These  are  the  largest  instances  on 
this  continent,  but  there  are  a  thousand 
smaller  ones.  We  have  already  learned 
well  how  to  capture  this  energy  of  the 
waterfalls.  Day  by  day  we  learn  better 
how  to  transmit  it.  When  we  shall  have 
learned  how  to  store  it  against  future 
needs,  as  we  surely  shall,  we  shall  be 
able  to  flout  the  coal  baron  and  smile 
pityingly  upon  the  Standard  Oil,  for 
light,  heat,  and  power  will  be  obtainable 
in  unfailing  supply  as  long  as  rain  falls 
and  water  runs  down  hill. 


WKere  Were  tKe  Air- 
sKips  ? 

T^HE  loss  on  the  St.  Louis  Exposition 
*-  will  be  $100,000  less  than  it  might 
have  been.  That  was  the  sum  oflfered  as 
a  prize  for  a  successful  airship.  Before 
the  Fair  opened,  this  promised  to  be  a 
great  feature.  Airships  of  many  various 
shapes  and  dimensions  were  depicted  in 
the  illustrated  papers  and  magazines, 
many  in  minute  detail ;  and  all  these,  we 
were  assured,  would  make  the  heavens 
populous  during  the  time  of  the  con- 
tests. That  they  did  not  do  so,  is  prob- 
ably no  fault  of  the  Exposition  manage- 
ment; but  the  fact  remains  that  they 
didn't.  Professor  Langley's  Bncaarid 
was  not  entered,  perhaps  because  it 
dived  rather  than  flew  on  every  trial. 
Berliner,  also  of  Washington,  did  not 
enter  his  aeroplane.  Professor  Bell,  in- 
ventor of  the  telephone,  whose  tetrahe- 
dral  kites  have  been  heralded  the  world 
over  as  the  one  form  of  aeroplane  which 
will  make  flight  possible,  was  not  on  hand 
with  any  flying  machine  made  up  of  tet- 
rahedral  cells,  as  we  had  hoped  for.  Hol- 
land, inventor  of  the  submarine  boat ;  Sir 
Hiram  Maxim,  of  gun  fame;  the 
Lebaudys ;  August  Greth ;  Octave 
Chanute ;  and  a  host  of  others — ninety  in 
all — were  reported  as  having  entered  for 
this  amazing  contest.  Not  three  of  all 
that  throng  dared  face  failure  on  the 
arena.    At  any  rate,  they  were  not  there. 


Santos  Dumont  came,  and  went  away 
with  his  gas  bag  punctured — how  nobody 
knows — ^but  he  did  not  fly,  nor  try  to. 
And  so  the  story  goes.  The  only  machine 
which  seems  to  have  even  approached  the 
conditions  called  for  in  the  contest  was 
that  of  Baldwin,  whose  Arrow,  a  dirigi- 
ble balloon,  sailed  about  above  the 
grounds  in  calm  weather  and  even  made 
headway  against  a  slight  breeze.  It  is 
doubtful  if  even  this  craft  could  be  con- 
sidered enough  of  a  success  to  be  called 
an  airship,  and  it  certainly  does  not  seem 
to  have  been  deemed  worthy  of  any 
prize.  The  airship  invention  seems  to  be 
in  the  main  still  "in  the  air;"  and 
though  there  is  no  doubt  that  it  will  in 
time  be  successfully  worked  out,  the  St. 
Louis  prizes,  big  though  they  were,  failed 
to  bring  forth  any  evidence  of  it. 


Cotinting  Coin  Elec- 
trically 

\/ERY  few  of  us  have  any  trouble  in 
^  counting  our  coin  by  hand.  In 
mints,  however,  in  banking  houses,  in 
the  offices  of  electric  railways,  and  in 
many  other  establishments,  vast  quanti- 
ties of  coin  have  to  be  counted  and 
packed  daily.  An  electrical  machine 
lately  devised  counts  coins  of  any  size 
from  pennies  to  dollars,  and  wraps  them 
at  the  rate  of  420  per  minute  as  long  as 
the  current  is  transmitted  and  the  coins 
are  fed  into  the  hopper.  An  expert, 
while  he  is  in  good  working  order,  can 
count  and  wrap  fifty  coins  a  minute ;  so 
it  will  be  seen  that  the  machine  does 
the  work  of  eight  men.  It  takes  a  man 
to  run  the  machine,  however,  his  work 
consisting  of  sorting  the  coins,  picking 
out  plugged  pieces,  blanks,  and  buttons, 
which  in  some  cases  seem  to  get  mixed 
with  good  money.  The  machine  re- 
ceives the  sorted  coins  at  one  end,  and 
delivers  them  all  smoothly  rolled  in 
bunches  to  suit  and  with  the  wrapper 
pasted.  It  is  the  invention  of  a  man 
whose  business  it  was  to  collect  coins 
from  slot  machines  and  to  sort,  count, 
and  bundle  them.  His  explanation  of  the 
reason  that  such  a  machine  was  never  in- 
vented before,  is  that  hitherto  inventors 
have  never  had  any  money  to  count. VlC 


First  Naval  Training 
Station   on   the   Great    Lakes 

Government  School  for  Seamen  to  be  Established  on  Lake  Michigan- 
Picturesque  Site  Selected  at  Lake  Bluflf,  Illinois*  a 
Northern  Suburb  of  Chicago 


By  RUTLEDGE  RUTHERFORD 


RECRUITING  sailors  from  the 
Middle  West  is  a  new  venture  to 
be  systematically  undertaken  by 
the  United  States  Government. 
Of  course,  sailors  have  long  been  re- 
cruited from  this  section  of  the  country, 
and  are  officially  recognized  as  ranking 
among  the  finest  in  the  service;  but 
heretofore  the  Western  youth  who 
wanted  to  enter  the  Navy,  usually  had 
to  go  to  the  seacoast  to  volunteer  his 
services.  Now,  however,  the  Navy  has 
decided  to  go  hunting  after  the  Western 
youth,  and  the  conditions  are  about  to 
be  reversed.  The  Government  has  de- 
cided to  establish  a  naval  training  station 
on  Lake  Michigan,  in  Illinois.  It  will  be 
located  at  Lake  Bluff,  a  northern  suburb 
of  Chicago,  on  one  of  the  most  pictur- 
esque sites  that  could  have  been  found 
in  America.  The  novelty  of  a  govern- 
ment naval  training  station  on  the  Great 


Lakes  has  created  a  world  of  newspaper 
comment  in  Chicago;  and  Lake  Michi- 
gan is  beginning  to  feel  wonderfully  im- 
portant since  it  is  to  be  made  to  harbor 
real  war  vessels  and  become  the  field  of 
training  real  tars  to  share  in  the  defense 
of  American  interests  at  home  and 
abroad. 

The  selection  of  the  site  at  Lake  Bluff 
was  made  by  a  naval  board  appointed  for 
the  purpose,  and  approved  by  the  Presi- 
dent. The  board  recommended  this  site 
in  its  final  report,  November  ii,  1903; 
but  Congress  suggested  other  locations 
on  the  Great  Lakes  as  probably  more  ad- 
visable because  of  the  high  price  asked 
for  Lake  Bluff  land.  Accordingly,  a 
number  of  Chicago's  business  men,  after 
joint  deliberation,  secured  options  on  the 
land,  and  offered  it  to  the  Government 
freely,  in  return  for  locating  the  station 
there.    This  removed  the  last  objection, 
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SHORE  OF  LAKE  MICHIGAN  AT  LAKE  BLUFF. 

View  near  site  of  projected  naval  training  station,    .  .       ,  ,     (      OOO I  ^ 
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LAKE  MICHIGAN  IN  ONE  OF  ITS  VARIABLE  MOODS. 
An  approaching  storm  as  viewed  from  site  of  new  naval  training  station  at  Lake  Bluff. 


and  the  decision  in  favor  of  Lake  Bluff 
was  unanimous. 

The  Secretary  of  the  Navy  already  has 
in  hand  $250,000  with  which  to  begin 
preliminary  work  in  transforming  the 
grounds  into  training  quarters.  Other 
appropriations  will  be  made  from  time  to 
time  as  required,  for  buildings  and  har- 
bor improvements.  Buildings  to  accom- 
modate from  2,000  to  3,000  young  men 
will  be  erected,  and  suitable  training  ves- 
sels will  be  put  in  service. 

The  school  is  for  the  training  of  boys 
from  15  to  17  years  of  age  enlisted  as 
naval  apprentices.  They  agree,  on  entering 
the  school, to  serve  in  the  Navy  until  they 
are  21  years  old.  The  course  cont^plates 
six  months'  schooling  at  the  station,  after 
which  the  boys  will  go  to  a  training 
ship,  and,  on  reaching  the  grade  of  first- 
class  apprentice,  \vill  go  to  a  naval  vessel 
in  commission.  The  school  will  be  differ- 
ent from  other  educational  or  training 
schools,  in  that  those  entering  it  are  to 
be  clothed,  fed,  and  lodged  at  the  expense 
of  the  Government,  and  are  to  receive,  in 
addition,  $9  per  month  until  they  reach 
the  grade  of  first-class  apprentice,  when 
they  will  receive  $21  per  month.  Only 
boys  of  good  character  will  be  accepted, 
and  the  discipline  will  be  more  rigid 
than  that  of  the  ordinary  training  school. 


The  Government  already  has  naval 
training  stations  at  Newport  in  the  East, 
and  San  Francisco  on  the  Pacific  coast. 


f^ 
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Winter  Scene  at  Lake  Bluff. 

Chicago  is  practically  midway  between 
these  points,  and  hence  meets  the  desir- 
able condition  of  being  equidistant  from 
all  probable  sources  of  recruiting  supply. 
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Dampness  in  Houses 


Its  Prevention  and  Cure 


By  RUFUS  E.  MARSDEN 

English  Expert  in  House  Sanitation 


O^fejaf  the  most  vital  requirements 
j  oi  aTdwelling-house  is  that  it 
shall  be  dry.  To  be  dry  it  must 
be  so  constructed  that  it  will 
resist  all  attempts  of  a  variable  climate 
to  make  it  damp.  The  destruction  of 
pictures,  carpets,  and  furniture  is  only 
a  small  item  of  the  ill  effects  that  gen- 
erally accompany  the  occupation  of  a 
damp  dwelling;  for  injury  to  furniture 
can  never  be  regarded  so  seriously  as  in- 


FiQ.  1.  Wall  with  Damp-Proof  Course, 

jury  to  health,  and  the  premature  short- 
ening of  life.  Pneumonia,  rheumatic 
fever,  neuralgia,  and  phthisis  are  a  few 
of  the  more  dreaded  diseases  to  the  de- 
velopment of  which  a  damp  environment 
seems  favorable;  and,  in  addition,  there 
is  always  present  a  greater  liability  to 
the  common  "cold,"  with  its  possibilities 
of  leading  to  more  serious  complaints. 

This  being  so,  it  is  of  general  interest 
to  know  the  methods  by  which  we  can 
prevent  the  entrance  of  this  most  insid- 
ious enemy — damp — into  our  houses. 

All  possible  methods  fall  into  two  great 
classes:  those  of  prevention  and  cure. 
And  while  prevention  is  ever  the  best 
and  safest  course,  yet  a  cure  is  always  to 
be  regarded  as  a  blessing. 

An  eminent  professor  told  his  audience 
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that  they  ought  to  thank  the  jerry-builder 
for  making  houses  into  which  fresh  air 
could  always -gain  an  entrance,  no  matter 
how  much  the  inmates  tried  to  exclude 
it  by  the  use  of  draught  preventers.  But 
when  suggesting  that  our  thanks  were 
due  to  tne' jerry-builder,  the  professor 
forgot  to  mention  that  we  could  not  feel 
thankful  for  the  intrusion  of  damp. 

Apart  from  bad  design,  bad  work  and 
inferior  materials  are  responsible  for 
dampness.  Like  the  modern  besieger, 
damp  attacks  our  castles  from  above,  be- 
low, and  sideways.  If  the  roof  has  a 
weak  place,  our  enemy  finds  it;  if  our 
walls  are  not  what  they  should  be,  he 
knows  it  before  we  do;  and  if  the  up- 
ward path,  from  the  soil  on  which  the 
house  stands,  be  not  obstructed  —  well, 
that  way  in  is  as  good  as  any. 

To  prevent  the  damp  from  taking  pos- 
session of  our  walls,  by  entering  through 
the  brickwork  in  contact  with  the  ground, 
a  damp-proof  course  must  be  inserted  at  a 
level  of  from  three  to  six  inches  above 
ground  line  (Fig.  i).  This  damp-proof 
course  may  consist  of  sheet  lead,  asphalt, 
sheet  bitumen,  a  double  course  of  slates 
in  cement,  or  stoneware  slabs  specially 
made  for  the  purpose.  In  the  majority 
of  houses  the  damp-proof  course  is  only 
a  few  inches  above  ground  line,  as  it  is 
necessary  to  place  it  beneath  the  level  of 


Fig.  2.    Wall  with  Cement  Plikth. 
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the  ground  floor,  as  in  Fig.  i.  I  was  re- 
cently consulted  in  a  case  where  a  pre- 
viously dry  house  became  damp,  and  it 
was  thought  that  perhaps  the  excessive 
rains  in  the  early  part  of  the  year  had 
been  the  sole  cause;  but  on  inspection  I 
found  that  the  surrounding  ground  had 
been  made  up  for  garden  purposes,  so 
that  the  level  of  the  earth  was  above  the 
damp-proof  course,  and  this  had  led  to 
the  mischief.  An  economical  and  yet 
satisfactory  method  of  remedying  this 
state  of  affairs,  where  it  exists,  is  to  dig 
the  earth  away  from  the  walls  of  the 
house,  and  run  a  Portland  cement  plinth 
along  the  wall,  extending  from  a  few 
inches  above  ground  level,  to  a  short  dis- 
tance below  the  horizontal  damp-proof 
course,  as  in  Fig.  2. 

In  very  wet  subsoil  the  horizontal 
damp-proof  course  alone  is  not  sufficient 
to  keep  the  damp  out  of  the  dwelling. 
Especially  is  this  true  when  the  lowest 
floor  is  below  the  outside  ground  level. 

The  best  method  of  constructing  a 
house  in  a  damp  situation  is  by  building 
an  open  area,  as  shown  in  Fig.  3,  all 
around  the  dwellmg.  Another  method 
is  to  build  the  wall  in  two  portions,  with 
a  cavity  between,  as  shown  in  Fig.  4. 
This  cavity  should  be  drained  and  venti- 
lated, but  at  the  best  it  is  not  so  good 
from  many  points  of  view  as  the  open 


Fig.  3.    Dry  Area. 

area.  An  economical  way  of  keeping  the 
wall  dry  is  to  render  that  surface  of  it 
which  is  in  contact  with  the  ground,  with 
Portland  cement  or  asphalt,  the  latter 
being  preferable;  or  the  cavity  between 
the  two  walls  in  Fig.  4  can  be  made  about 
one  inch  wide,  and  filled  in  with  some 
damp-proof  material,  such  as  White's 
hygeian  rock,  or  asphalt. 


A  regulation  properly  imposed  in  Lon- 
don is,  that  the  sites  of  all  buildings  shall 
be  covered  with  six  inches  of  good  con- 
crete. This  has  been  shown  in  diagrams, 
Figs.  1-4,  and  it  constitutes  another  bar- 


FiG.  4.    Floor  below  Ground  Level  with  Cavity  Wall. 

rier  to  the  entrance  of  damp.  But  as 
concrete  alone  is  not  impervious,  it  is 
necessary,  in  very  damp  situations,  to 
finish  the  top  surface  with  either  neat 
Portland  cement  or  asphalt.  Wherever 
it  can  be  applied,  asphalt  renders  a  wall 
impenetrable  to  moisture.  Callender's 
sheet  bitumen  can  be  used  with  like  ef- 
fect. 

To  prevent  damp  from  entering 
through  the  walls  of  a  house,  it  is  neces- 
sary that  they  be  constructed  of  thor- 
oughly sound  materials;  porous  bricks 
and  weak  mortar  readily  absorb  any 
moisture  they  come  in  contact  with.  The 
joints  of  the  brickwork  should  receive  at- 
tention, the  best  form  of  joint  being  that 
shown  in  Fig.  5,  and  known  as  a  "struck" 
or  **weathered"  joint.  Another  form  of 
the  same  joint  not  infrequently  met  with 
in  practice  is  shown  in  Fig.  6.  This  is 
obviously  a  bad  method  of  forming  the 
joint,  as  the  small  ledge  at  the  bottom 
of  the  joint  forms  a  resting-place  for 
rain,  instead  of  rapidly  conducting  the 
water  off  the  joint. 

A  form  of  joint  very  popular  with  a 
certain  class  of  builders,  is  given  in  Fig. 
7,  and  is  known  as  "tuck  pointing." 

This  is  usually  adopted  when  the  qual- 
ity of  the  work  requires  disguising,  be- 
cause the  whole  surface  is  either  rubbed 
over  with  a  piece  of  soft  brick  of  good 
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color,  or  a  colored  wash  is  smeared  over 
it ;  then  a  small  white  band  of  lime  putty 
is  stuck  on  to  the  center  of  the  hidden 
joint.  This  small  band  has  the  appear- 
ance of  a  neat  white  joint,  and  imitates 
one  indication  of  good  work.  The  white 
band  is  much  better  inserted  as  in  Fig.  7, 
but  this  is  not  always  done;  and  even 
when  it  is,  the  joint  is  not  anything  like 
so  durable  as  the  weathered  joint.  The 
only  time  when  tuck  pointing  can  be  rec- 
ommended, is  when  the  bricks  have 
crumbled  away  at  their  edges,  leaving 
very  ragged  joints.  To  make  a  lasting 
job,  pointing  should  be  done  by  raking 
out  the  joints  to  the  depth  of  three-quar- 


Fia  5.   Correct  Form.        Fio.  (J.    Incorrect  Form. 
Weathered  Joint. 

ters  of  an  inch,  and  then  filling  in  with 
good  cement  mortar,  finished  with  a 
weathered  joint. 

In  very  exposed  situations,  where 
driving  rains  are  prevalent,  hol- 
low walls  are  built.  As  shown  in  Fig.  8, 
these  consist  of  two  walls,  with  a  cavity 
between  them,  the  two  walls  being  tied 
together  with  stoneware  or  iron  ties. 
The  thin  wall  faces  the  weather,  and  the 
cavity  prevents  the  inner  wall  from  get- 
ting damp.  In  walls  so  constructed,  care 
must  be  taken  to  prevent  door  and  win- 
dow frames  from  getting  damp  through 
moisture  running  down  on  the  inside  of 
the  outer  wall.  This  can  be  accom- 
plished by  the  provision  of  a  small  lead 
gutter,  as  in  Fig.  9,  placed  above  the 
arches  over  the  openings. 

In  cavity  walls,  the  cavity  helps  to  pre- 
serve a  more  equable  temperature  in  the 
interior  of  a  house,  besides  preventing 
dampness. 

To  prevent  walls  built  in  one  piece 
from  becoming  damp,  after  the  house 
has  been  built  some  time,  several 
methods  may  be  adopted.  A  preparation 
known  as  **Fluate"  has  proved  to  be  a 


real  preservative,  and  makes  the  surface 
to  which  it  is  applied  damp-proof.  The 
liquid  can  be  directly  applied  to  stone- 
work, while  for  brickwork  it  is  necessary 
only  to  use  a  dressing  of  "Avant  Fluate/' 
and  then  a  dressing  of  "Fluate  of 
Magnesia.''  There  are  patent  silicate 
paints  on  the  market  for  the  same  use; 


FlO.  7.     TUCE-POIMTIMG. 

but  two  coats  of  Portland  cement  wash 
will  form  an  effective  cure  of  damp 
walls. 

Other  remedies  are: — ^the  application 
of  three  coats  of  boiled  linseed  oil ;  par- 
affin paint,  prepared  by  dissolving  one 
part  of  paraffin  in  two  to  three  parts  of 
coal-tar  oil,  at  a  moderate  heat,  oil  being 
mixed  with  it  to  prevent  it  from  quite 
congealing  when  cool ;  and  hanging  tiles, 
or  a  rendering  of  Portland  cement 
stucco.  The  tiles  used  should  be  well 
burnt,  so  that  the  exposed  surfaces  are 


Fig.  8,   Portion  of  Hol- 
low Wall. 


Fig.  9.   Hollow  Wall 
OVER  Window-Framb. 


impervious  to  moisture ;  they  can  either 
be  fixed  by  nailing  direct  to  the  brick- 
work, or  battens  may  first  be  nailed  on, 
as  shown  in  Fig.  10.  Slates  may  be  used 
instead  of  tiles.  To  keep  the  face  of  the 
wall  as  free  from  wet  as  possible,  all  win- 
dow sills  should  stand  out  beyond  the 
face  of  the  wall,  and  have  a  small 
groove,  known  as  a  "throating,"  nm 
along  their  projecting  under  surface,  as 
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Fig.  10.    Tile-Covered  Waul. 

in  Fig.  II.  Cornices  and  string  courses 
should  project  and  be  throated  in  a  sim- 
ilar way;  and  the  joints  in  rain-water 
pipes  should  be  secure.  Only  quite  re- 
cently I  saw  an  example  of  a  damp  wall 
caused  by  a  small  zinc  rain-water  pipe, 
which  had  been  broken  off  a  short  dis- 
tance from  the  ground,  discharging 
against  the  brickwork  and  above  the 
damp-proof  course.  The  remedy  was 
simply  the  mending  of  the  rain-water 
pipe,  so  that  it  discharged  away  from  the 
wall. 

The  slates  and  tiles  on  roofs  should 
be  of  good  quality,  and  so  laid  that  the 
rain  is  quickly  conducted  into  the  gut- 
ters, which  must  be  kept  clean.  It  should 
be  borne  in  mind  that  a  straight  roof  can 
be  more  easily  made  and  kept  water- 
tight than  can  a  roof  cut  up  into  numer- 
ous surfaces  and  angles.  As  regards  the 
windows,  the  ordinary  "guillotine"  sash 
that  slides  up  and  down  in  two  pieces 


is  most  easily  made  water-tight.  In  Fig. 
II  the  bottom  part  of  the  best  form  of 
such  a  sash  is  shown ;  a  window  board 
has  been  fixed  to  the  lower  end  of  the 
frame,  so  as  to  permit  the  lower  sash 
to  be  opened  for  ventilation  purposes 
without  causing  a  draught.     When  the 


Fio.  12.    Waterproof  Casement. 

lower  sash  is  raised  nearly  to  the  top  of 
the  window  board,  fresh  air  is  admitted 
between  the  two  sashes,  thus  giving  ven- 
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Flo.  11.    Bottom  Part  of  Best  Form  of  Sash. 


Fig.  13.    Casement  Opening  Inwards. 

tilation,  even  in  windy  weather,  without 
draught. 

For  pleasantness  the  ordinary  guillo- 
tine sash  does  not  compare  with  the  case- 
ment sash  in  fine  weather ;  and  when  the 
casement  is  made  to  open  outwards,  it 
can  be  rendered  wjter-tight  jp Jbf^  QPPIV:: 
ner  shown  in  Fig.  12.  ^ 
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For  convenience  of  cleaning,  it  is  de- 
sirable that  casements  should  open  in- 
wards, and  other  circumstances  some- 
times demand  it;  but  casements  so  open- 
ing are  less  likely  to  be  water-tight.  In 
Fig.  13  one  of  the  methods  by  which 
this  joint  is  made  most  satisfactorily  is 
shown;  the  hollow  groove  in  the  sill 
should  have  a  small  copper  pipe  con- 
nected with  it  so  that  water  getting  into 
this  groove  may  find  its  way  out. 

The  joints  between  the  bottoms  of 
doors  and  the  door  sills  may  admit  the 
rain  in  exposed  situations.  To  remedy 
this,  a  weather  board  can  be  fixed  onto 


the  lower  part  of  the  door,  so  that  any 
water  running  down  the  face  of  the  door 
is  conducted  away  from  the  joint  be- 
tween door  and  sill. 

A  metal  water  bar  can  be  inserted  in 
the  sill,  when  the  latter  happens  to  be  of 
wood,  and  the  bottom  edge  of  the  door 
rebated  to  fit  over  it. 

A  little  attention  to  details  such  as 
those  mentioned  will  do  much  to  make 
a  house  comfortable.  In  conclusion  it 
must  be  pointed  out  that  all  gutters  and 
water  pipes  should  be  periodically  at- 
tended to,  so  that  they  may  be  kept  quite 
free  from  obstruction. 
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Dinner-Pail  Philosophy 


C  No  man  is  happy  if  he  does  not  work. 


C  Daylight  is  a  powerful  discourager  of  evil. 


C  Don't  discourage  yourself  by  starting  with 
"I  can't." 


C  Shutting  the  eyes  to  the  danger  signal  does 
not  clear  the  track. 


C  The  more  successful  a  man  becomes,  the 
more  careful  he  should  be  and  keep  his  head 
level. 


C.  "Don't  hurt  anyone  if  you  can  help  it;  but 
if  you  must,  a  clean,  quick  wound  heals  soon- 
est." 


C  In  the  long  run  the  most  disagreeable  truth 
is  a  safer  companion  than  the  most  pleasant 
falsehood. 


C  We  can  as  little  afford  to  tolerate  a  dis- 
honest man  in  the  public  service  as  a  coward 
in  the  army. 


C  Many  a  man  who  imagines  he  could  run  the 
earth  can't  even  manage  a  small  garden  suc- 
cessfully. 


C  The  man  who  is  not  a  tender  and  consid- 
erate hushand,  a  loving  and  wise  father,  is  not 
serving  the  Lord  when  he  goes  to  church. 


C  You  can  buy  a  lot  of  home  happiness  with 
a  mighty  small  salary,  but  fashionable  happi- 
ness always  costs  just  a  Ijttle  more  than  you're 
making. 


C  Every  man  who  has  made  wealth  or  used 
it  in  developing  great  legitimate  business  en- 
terprise, has  been  ofj|^g|iViA^(y>^l|^^"  ^o 
the  country  at  large.'  O 


The  "Foolkiller"  and  Its  Victim 

Peder  Nissen,  Conqueror  of  Niagara's  Whirlpool,  Succumbs  to  the 
Mystic  Power  of  Lake  Michigan 


By  PAUL  ARR 

Stafif  Correspondent,  The  Technical  World 
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i  OOLKILLER  NO.  3"  was  so 
named  by  its  inventor,  Peder 
Nissen,  a  Dane.  It  was  the 
oddest  craft  that  ever  floated 
on  any  water;  and  it  proved  the  tomb 
of  Nissen  in  what  is  probably  the  most 
daring  adventure  of  the  century. 

The  Foolkiller  was  a  huge  air-inflated 
rubber  and  canvas  ball,  which  Nissen  be- 
lieved could  be  made  to  carry  a  passen- 
ger and  to  roll  across  water  or  land  in 
any  kind  of  weather.  He  had  visions  of 
inclosing  himself  in  the  bag  and  letting 
the  wind  roll  him  to  the  North  pole.  Nis- 
sen proposed  to  demonstrate  the  prac- 
ticability of  the  contrivance  by  having  the 
wind  in  a  30-knot  gale  roll  it  across  Lake 
Michigan,  from  Chicago  to  the  Michigan 
shore,  65  miles.  He  figured  that  the  trip 
could  be  made  in  five  hours.  He  did  not 
deem  it  advisable  to  test  the  machine  by 
letting  it  roll  across  the  lake  by  itself; 
and  he  had  too  much  consideration  for 
the  lower  animals  to  place  a  dog  or  a 
guinea  pig  in  the  aquatic  balloon  to  see 
if  such  a  creature  could  endure  the  voy- 
age. Instead,  he  decided  to  lock  himself 
in  the  air-bag ;  and  the  test  was  to  dem- 
onstrate that  if  he  lived  the  Foolkiller 
was  a  success,  but  if  he  died  it  was  a 
failure.  It  proved  a  failure — ^that  is,  so 
far  as  regarded  the  conditions  of  the 
test. 

Nissen  was  used  to  daring  adventures, 
many  declare,  just  for  the  sake  of  the 
notoriety  they  aflforded.  Twice  he  had 
shot  the  Niagara  whirlpool  rapids,  being 
the  only  man  in  the  world  to  perform  the 
feat.  In  1900,  under  the  name  of  Cap- 
tain Bowser,  he  went  through  in  an  open 
boat,  and  again  in  the  same  year  in  a 
barrel-like  craft  with  center  cockpit  and 
heavy  metal  keel. 

Nissen  had  heard  of  the  treacherous 


waters  of  Lake  Michigan,  which  has 
been  termed  the  "Lake  Baikal"  of  Amer- 
ica. He  had  read  of  boats  that  had  mys- 
teriously sunk  in  this  lake  and  never  been 
heard  of  again ;  of  the  unknown  fate  of 
the  steamer  Chicora,  which  dared  Lake 
Michigan  in  a  storm,  with  the  result  that 
not  a  soul  on  board,  nor  a  fragment  of 
the  vessel,  was  ever  afterward  seen;  of 
aeronauts  who  were  lost  in  attempting  to 
cross  the  lake  in  balloons ;  of  skaters  who 
were  never  seen  again  after  starting  on 
proposed  ice-journeys  from  Chicago  to 
St.  Joe ;  and  of  the  popular  superstition 
that  Lake  Michigan  punishes  with  death 
any  mocker  of  her  mysterious  powers. 
So,  to  Nissen,  the  conditions  seemed 
ideal,  under  which  to  demonstrate  his 
daring. 

The  Foolkiller  was  made  of  rubber, 
covered  with  canvas  3-32  inch  thick  and 


Nissen  in  the  "Foolkiller"  Passing  the  Lighthouse, 

Showing  cradle  suspended  from  central  shaft ;  also 

cords  whick  served  as  ribs. 

treated  with  three  coatings  of  linseed  oil. 
The  craft  was  30  feet  long,  and  22  feet  in 
diameter.  From  one  end  to  the  other  ex- 
tended a  steel  pole  three  inches  in  di- 
ameter, in  the  ends  of  which  were  fitted 
sticks  of  oak,  like  the  spokes  of  a  wagon 
wheel.  From  the  ends  also  'extended 
scores  of  small  ropes  fastened  to  the  inner 
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surface  of  the  balloon,  to  hold  it  intact ; 
and  there  were  numerous  supports  of 
steel  ribs.  From  the  center  of  the' steel 
pole,  a  wooden,  trough-shaped  cradle  was 
suspended ;  and  just  over  this,  also  sus- 
pended from  the  central  shaft,  was  a 
square  wooden  chair,  so  arranged  that 
the  navigator  could  either  sit  in  the  chair 
or  lie  in  the  cradle  as  he  desired.  The 
chair  and  cradle,  or  wooden  hammock, 
hung  loosely  from  the  revolving  shaft, 
so  that  they  would  always  remain  upright 
and  below  the  shaft,  except  in  the  event 
that  the  balloon  should  turn  over  end- 
wise, which  Nissen  thought  would  be  im- 
possible. 

The  Fool  killer  was  built  exceedingly 
strong.  It  was  water-tight  and  air-tight, 
except  when  air  was  pumped  in  through 
a  one-inch  rubber  hose  fastened  to  a  part 
of  the  balloon  near  the  axis  of  the  cen- 
ter shaft,  which  the  designer  figured 
would  always  be  out  of  the  water.  He 
had  arranged  to  tie  the  tube  with  a  string 
to  prevent  water  from  being  washed  into 
the  balloon  by  the  waves.  The  air-pump 
was  a  hand-power  machine  about  the 
size  of  a  foot-power  bicycle  pump.  Both 
ends  of  the  air-bag  were  provided  with 
small  glass  windows  resembling  port- 
holes, one  of  which  could  be  opened  to 
admit  the  navigator.  A  small  oil  lamp 
was  Nissen's  only  source  of  warmth  in- 
side the  rolling  ball. 

Tuesday,  November  29th,  a  gale  was 
blowing  off  shore,  and  the  weather  was 


bitter  cold,  when  Nissen  crawled  into  the 
air-bag  at  3:30  p.  m.,  and  asked  the 
curious  crowd  to  close  the  porthole  after 
him.  Although  he  expected  to  reach  the 
opposite  shore  in  five  hours,  he  took 
along,  as  provision  for  emergencies, 
three  days'  rations,  consisting  of  crack- 
ers, candy,  and  chewing  gum.  The  air- 
bag  went  bounding  over  the  waves.  The 
first  big  gush  of  wind  it  encountered  in 
the  open  lake  turned  it  on  end  ;  but  it 
quickly  righted  itself ;  and  the  crowd,  in- 
cluding relatives  and  friends,  watched 
the  strange  craft  until  it  was  a  mere 
speck  on  the  horizon. 

Thursday,  December  i — just  36  hours 
after  the  start — Nissen's  dead  body  was 
found  in  the  surf  near  Stevensville, 
Mich. ;  and,  200  yards  away,  was  the  air- 
bag,  a  shapeless  mass  of  twisted  steel 
ribs,  broken  timbers,  and  torn  canvas, 
washed  ashore  and  covered  with  ice. 
Nissen  *s  clothing  was  frozen  to  his  body. 
In  the  wrecked  air-bag  was  found  a  note 
which  read  as  follows: 

"Note  No.  t. — My  air-hose  is  broken.  I  am 
doomed  to  die  of  suffocation. — Peder  Nissen." 

A  coroner's  jury  found  that  Nissen 
died  of  "exposure  and  shock."  They  be- 
lieved that  he  reached  the  shore  alive, 
but  terribly  exhausted  from  lack  of  air; 
and  that,  after  cutting  his  w^ay  out  of  the 
bag,  he  died  of  neuro-paralvsis  the  mo- 
ment he  struck  the  cold.  Nissen  was  43 
years  old  and  unmarried. 


Faith 

DETTER  trust  all,  and  be  deceived, 
'-^     And  weep  that  trust  and  that  deceiving, 
Than  doubt  one  heart,  that,  if  believed, 
Had  blessed  one's  life  with  true  believing. 

Oh,  in  this  mocking  world,  too  fast 

The  doubting  fiend  o'ertakes  our  youth  I 
Better  be  cheated   to  the  last, 

Than  lose  the  blessed  hope  of  truth.    Digitized  by  GoOQIc 


Nev/  System  of  Voltage-Control 

A  Type  of  Controller  Giving  Variable  Speed  from  Ordinary  Shunt- Wound 

Motors  Operated  on  Constant-Potential  Systems 

of  Any  Voltage 


By  H.  C.  TROW.  S.  B. 

Instructor  in  Electrical  EnKineerins,  American  School  of  Correspondence 


THE  new  voltage-control-  system 
described  herewith  has  recently 
been  put  on  the  market,  and  ex- 
hibits many  features  of  interest. 
Fig.  I  shows  a  photograph  of  a  3-horse- 
power  controller  with  vertical  motor  and 
interrupter ;  while  Fig.  2  shows  a  wiring 
diagram  of  the  same.  The  manufactur- 
ers claim  that  while  this  system  is  simple, 
it  allows  very  minute  changes  of  speed; 
and  since  this  is  accomplished  with  the 
ordinary  two-wire  system  of  distribution, 
complications  in  the  wiring  are  thereby 
eliminated. 

The  operation  of  the  system  is  based 
upon  some  of  the  well-known  laws  of 
alternating  currents  applied  to  an  inter- 
rupted constant-potential  service,  consti- 
tuting a  voltage-control  pure  and  simple. 
The  regulation  is  secured  by  the  act  of 
varying  the  periodicity  of  interruptions, 
coupled  with  an  adjustment  of  the  rela- 
tive period  of  make  and  break. 


The  controller  comprises  within  itself 
all  the  features  found  in  a  number  of 
separate  devices  usually  employed  in  con- 
nection with  motors,  and  is  complete 
within  itself.  One  part  includes  a  com- 
plete starting-box  for  the  motor ;  another 
part  has  for  its  object  an  automatic 
handling  of  the  motor  circuits  under  ab- 


FiG.  1.    Nbw  Type  op  Controllbr. 


Fio.  2.    Wiring  Diagram  op  Voltage  Controllbr. 

normal  conditions.  For  instance,  there 
is  a  complete  release  system  which  opens 
the  main  switch  in  case  of  the  power 
being  temporarily  cut  off.  Again,  there 
exists  an  overload  cut-out  which  operates 
in  accordance  with  the  latest  practice  in 
that  the  device  is  timed  and  will  not  op- 
erate under  instantaneous  and  incidental 
rises  of  current  which  generally  exist, 
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but  will  effectually  open  the  circuit,  and 
save  the  apparatus,  as  soon  as  the  over- 
load shows  a  tendency  to  persist  unduly. 
Besides  this,  the  controller  contains 
means  for  automatically  connecting  and 
disconnecting  its  own  operating  motor, 
allowing  this  motor  to  remain  in  the  cir- 
cuit only  during  such  portions  of  the  total 
motor  control  as  are  necessitated  by  the 
function  it  fills;  also  special  shunting 
means  for  the  interrupter,  and,  with  some 
forms  of  motor,  for  changing  the  period- 
icity as  well  as  the  relative"  interval  of 
open-  and  closed-circuit  relation.  More- 
over the  controller  is  under  automatic 
control  in  case  of  rupture  of  the  local 
circuits,  independently  of  the  overload 
cut-out  mentioned. 

The  slate  terminal  block  shown  in  the 
lower  left-hand  corner  has  six  terminal 
points — two  to  the  main  line,  two  to  the 
field,  and  two  to  the  armature  of  the 


motor  controller.  The  pulsations  or 
periods  of  make  and  break  are  secured 
through  the  variously  sized  seg^ient 
commutator  which  is  revolved  by  the 
small  motor  at  the  bottom.  The  contact 
cylinder  at  the  top  is  simply  a  device  for 
making  the  contacts,  similar  to  that 
found  in  any  ordinary  controller.  The 
sliding  contact  which  is  shown  at  the 
left  side  of  the  commutator,  takes  in 
various  segments  on  the  commutator  by 
means  of  clips  inserted  in  the  segments, 
this  being  accomplished  by  moving  the 
handle  of  the  controller  proper.  This 
action  changes  the  period  of  make  and 
break,  thus  also  changing  the  voltage  im- 
pressed on  the  motor  armature  only.  The 
controller  also  has  an  overload  release: 
and,  as  the  voltage  impressed  on  the  field 
undergoes  no  change,  the  torque  also  is 
maintained  constant  throughout  the  en- 
tire operation. 


Chanty 


By  M.  B.  R. 

nPHE  Lord,  He  made  His  mighty  host  to  gather  up  the  seas, 
-*•      He  spread  His  everlasting  nets  to   save  the  shrimping  souls, 
He  lifted  up  the  deadly  sick  from  out  the  dregs  and  lees, 
And  He  kept  the  Wayward  Sailor   from  the  shoals — 
Oh,  He  kept  the  Wayward  Sailor, 
With   a   forehand   to   his  eye. 
Lest  the  kelp  and  keel  together  sing  a  sobbing  lullaby,  ' 
When    a    mist    is    in    the    weather. 
And  a  murk  is  in  the  sky — 
For  the  Lord,  He  loves  the  helpless   Wayward  Sailor. 


The  mighty  notes  of  Heaven  sound  from  out  the  boomiiig  gale ; 
The  thresh  of  seas,  the  sting  of  rain,  the  sweeping  of  the  blast, 
Commingle    song    eternal    into    one    almighty   "Hail ! 
Ye  have  kept  the  Wayward  Sailor  to  the  last; 
Ye  have  kept  the  Wayward   Sailor 
With  his  tarry  hands  and  numb, 
Ye  have  kept  him  from  his  silent  Death — Lord,  keep  him  from  his  rum! 
He  keeps  the  trackless  sea-wastes 
When  the  world  is  grey  and  dumb; 
O  Lord,  protect  the  helpless  Wayward  Sailor!" 
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Mercerization  of  Cotton 

How  to  Obtain  the  Silky  Luster  so  Much  Desired  for  Certain 
Commercial  Purposes* 


By  E.  B.  WAITE 

Instructor  in  Mechanical  Engineering,  American  School  of  Correspondence 


THE  action  of  strong  caustic  soda 
(or  caustic  potash  solution)   on 
cotton  is  not  only  remarkable,  but 
the  practical  application  of  this 
action  has  proved  of  great  interest  and 
value  to  the  textile  industry. 

If  a  piece  of  cotton  cloth  is  steeped  for 
a  few  minutes  in  a  solution  of  caustic 
soda  (50"  to  60°,  t  Tw.  Sp.  Gr.  1.25  to 
1.30),  it  assumes  a  gelatinous  appear- 
ance; and  when  taken  out  and  washed, 
it  is  found  to  have  shrunk  considerably 
in  surface  area,  and  become  of  much 
closer  texture.  Should  a  single  fiber  of 
this  cloth  be  examined  under  the  micro- 
scope, it  will  be  fou^id  to  have  lost  the 
appearance  of  a  perfectly  normal  cotton 
fiber.  The  spirally  twisted  appearance 
has  disappeared,  and  it  has  no  superficial 
markings,  but  has  become  thick,  straight, 
rod-shaped,  and  transparent.  The  sec- 
tional appearance  has  also  been  entirely 
changed.  It  has  no  longer  the  appear- 
ance of  a  flattened  tube,  but  is  cylindrical, 
while  its  walls  have  thickened  until  the 
central  opening  has  become  a  mere  point. 
Cotton  treated  in  this  way  not  only  is 
increased  in  strength,  but  has  a  greater 
attraction  for  coloring  matters. 

This  peculiar  action  of  caustic  soda 
was  discovered  by  John  Mercer,  a  Lanca- 
shire calico  printer,  more  than  fifty  years 
ago,  while  attempting  to  filter  a^  concen- 
trated caustic  soda  solution  through  a 
piece  of  cotton  cloth.  Later  he  patented 
a  process  for  treating  cotton  cloth  with 
caustic  soda;  hence  the  term  "mercer- 
ization." 


•NOTE— The  mercerizinj?  process  can  be  applied 
only  to  cotton;  and  therefore  jnany  of  the  so-called  "mer- 
cerized" articles,  such  as  "mercerized  worsteds,"  are 
misnamed.  Though  the  process  has  proved  of  value  for 
other  purposes,  its  principal  use  at  the  present  time,  and 
undoubtealy  the  most  important  application  of  the  proc- 
ess ever  made,  is  in  the  production  oi  a  silk-like  gloss  on 
cotton  yarn  by  treating  it  in  such  a  way  that  it  cannot 
shrink. 

tNOTE— To  find  the  specific  gravity  or  density  of 
liquids,  hydrometers  are  used.  There  are  various  forms, 
such  as  Baum6,  Twaddle,  etc.  The  Twaddle  (abbrevi- 
ated to  Tw.)  is  used  for  liquids  denser  than  water. 


Mercer's  Original  Process 

Mercer's  process  consisted  in  simply 
passing  the  cloth  through  a  caustic  soda 
solution,  when  the  action  already  men- 
tioned took  place.  The  results  were  that 
cloth  counting  200  threads  to  the  inch 
would  become  so  compact  as  to  count 
270.  The  increase  in  strength  for  a  given 
width  was  50  per  cent,  or  even  more,  and 
a  given  amount  of  cloth  would  increase 
in  weight  4.5  to  5.5  per  cent.  The  fabric 
also  assumed  a  finer  superficial  appear- 
ance, and  an  increased  luster  and  affinity 
for  dyestuffs. 

At  one  time  it  was  thought  that  an  ap- 
plication of  this  process  to  cotton  cloth 
would  be  of  great  value  to  the  textile 
industry,  as  will  be  seen  by  the  fact  that 
Aiercer  was  offered  $200,000  for  his  pat- 
ent in  1852,  which  he  refused  to  accept. 
The  cloth,  however,  shrank  from  20  to 
25  per  cent  in  length  as  well  as  in  width ; 
and  this,  together  with  the  fact  that  its 
increase  in  durability  would  tend  to  make 
the  call  for  fresh  supplies  less  frequent, 
led  to  its  abandonment. 

It  is  still  an  open  question,  in  this 
country  at  least,  as  to  the  legal  claimant 
to  the  process  of  producing  luster  on  yarn 
by  mercerization.  The  most  aggressive 
claimants  are  Horace  Arthur  Lowe,  who 
took  out  certain  patents  about  1891,  and 
Thomas  and  Prevost,  who  took  out 
others  in  1895. 

General  Principles 

The  various  processes  for  obtaining 
this  silky  luster  differ  mechanically  in 
the  method  of  preventing  the  shrinkage ; 
but  the  general  principles  involved  are 
the  same  in  all,  and  are  as  follows : 

The  mercerizing  bath  consists  of  a  caustic 
soda  solution  kept  commonly  at  a  specific 
gravity  (Sp.  Gr.)  between  50**  and  60  Tw. 
Solutions  of  a  Sp.  Gr.  less  than  15**  Tw.  have 
but  slight  mercerizing  action.  For  the  best 
results  the  temperature  should  remain  low, 
about  15**  C.  and  not  over  20°  C. 

The  time  of  immersion  is  of  little  conse- 
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quence,  so  long  as  the  yarn  is  thoroughly 
saturated.  Ten  minutes  is  usually  long  enough. 
The  yarn  is  commonly  under  tension  when  it 
enters  the  mercerizing  bath,  but  in  some 
methods  it  is  subjected  to  tension  upon  being 
taken  from  the  bath.  In  either  case,  however, 
it  is  necessary  that  the  lye  be  washed  from 
the  yarn  before  tension  is  relieved. 

Although  all  cotton  receives  a  silky 
luster  upon  mercerization  under  tension, 
up  to  the  present  time  it  is  only  long- 
staple  cotton,  such  as  Egyptian  and  Sea 
Island,  that  appears  to  receive  enough 
luster  to  make  its  mercerization  practical 
for  this  purpose.  The  gassing  of  the 
yarn  before  it  is  mercerized  also  seems 
to  add  materially  to  the  luster  of  the 
finished  product.  Gassing  consists  in 
rapidly  passing  the  yarn  through  a  gas 
flame  for  the  purpose  of  singeing  the 
projecting  superficial  fibers. 

Commercial  Applications 

At  least  two  other  applications  of  mer- 
cerization have  proved  of  importance : 


First,  the  production  of  seersucker  effects 
by  printing  on  a  cotton  cloth  a  narrow  stripe 
of  strong  caustic  soda  paste.  The  cloth  shrinks 
where  the  caustic  soda  comes  in  contact,  and 
when  washed  and  finished,  a  seersucker  effect 
results. 

Second,  the  production  of  two-color  designs 
by  printing  a  figure  on  cotton  cloth  with  a 
caustic  soda  paste,  and  then  dyeing  in  a  bath 
containing  a  direct  cotton  color.  If  the  color 
be  a  blue,  the  result  will  be  a  light  blue  ground 
and  a  darker  blue  figure;  and  similarly  with 
other  colors.  This  effect  is  due  to  the  in- 
creased affinity  for  dyestuffs  of  that  portion 
of  the  cotton  fabric  that  has  been  acted  upon 
by  caustic  soda. 

Other  reagents,  such  as  strong  sul- 
phuric acid  and  a  concentrated  solution 
of  zinc  chloride,  if  properly  used,  produce 
an  eflfect  similar  to  caustic  soda,  but  they 
have  never  been  introduced  on  a  practical 
scale. 

As  to  the  chemistry  of  mercerization, 
the  accepted  theory  at  the  present  time  is 
similar  to  that  advanced  by  Mercer — 
namely,  that  the  change  is  due  to  the 
formation  of  a  hydrate  of  cellulose. 


Chromatic  Projection  Apparatus 

An  Ingenious  Device  for  Thro^wintf  Vie^wrs  upon  a  Screen  in  all  the 

Colors  of  Nature 


By  DR.  ALFRED  GRADENWITZ 

Berlin  Correspondent  of  The  Technical  World 


THE  accompanying  figure  repre- 
sents a  large  color  projection  ap- 
paratus constructed  by  the  firm 
of  C.  P.  Goerz,  of  Berlin  and 
New  York,  which  was  exhibited  at  the 
World's  Fair.  The  apparatus  is  intended 
for  projecting  on  a  screen  three  mono- 
chromatic views  as  obtained  by  the 
Miethe  color  photography,  in  such  a  way 
as  to  produce  by  their  combination  the 
impression  of  natural  colors. 

The  underlying  principle  of  the  color 
photography  just  referred  to,  consists  in 
obtaining  three/ partial  views  of  the  ob- 


ject, through  color  filters  corresponding 
respectively  to  the  three  fundamental 
colors — red,  yellow,  and  blue.  In  the 
place  of  these,  Professor  Miethe  prefers 
using  red,  green,  and  blue,  which  is  quite 
feasible,  as  green  is  a  combination  of  blue 
and  yellow  and  thus  contains  both  of 
these  fundamental  colors.  As  these  par- 
tial views  correspond  to  the  green,  blue, 
and  red  portions  of  the  object  respective- 
ly, into  which  all  the  diflFerent  shades  of 
the  latter  may  be  decomposed,  it  suffices 
to  superpose  them  with  their  proper  col- 
ors, to  produce  ^igntatj^r^al^^g^gf^i^^ 
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CHROMATIC  PROJECTION  APPARATUS. 
For  throwins  naturally  colored  views  upon  a  screen. 


To  this  end,  the  partial  views  are 
printed  as  diapositives  on  glass  plates ; 
and  these  diapositives  are  projected  on 
a  screen,  interposing  in  the  path  of  the 
light  rays  a  light  filter  (colored  glass  or 
the  like)  strictly  identical  with  those  used 
in  photographing. 

The  projection  apparatus  used  for  this 
purpose  allows  of  a  ready  adjustment  of 
the  partial  views  on  the  same  spot  of  the 
screen.  It  includes  three  electrical  arc 
lamps,  receiving  their  current  from  the 
same  switchboard,  which  enables  the  cur- 
rent intensity  to  be  varied  between  lo  and 
35  amperes.  The  condensing  lenses  used 
to  obtain  the  projections  are  a  triple-lens 
system  of  three  components  each, through 
which  the  rays  from  the  lamps  pass  on 
their  way  to  the  diapositives  and  the  pro- 
jection objectives,  while  being  given  a 
convenient  convergence.  In  order  to 
utilize  as  far  as  possible  the  luminous 
power  of  the  lamps,  the  aperture  ratio 
of  the  condensing  system  is  as  great  as 
possible,  while  a  cooling  vessel  cuts  off 
any  heat  rays  which  might  endanger  the 
diapositives. 

On  the  figure  will  be  seen  three  opti- 
cal benches,  fitted  on  the  foundation  plate 
of  the  apparatus,  and  on  which  the  pro- 
jection objectives  are  made  to  slide.  All 
three  of  these  objectives,  which  were  con- 
structed specially  for  the  purpose,  are 
provided  with  a  coarse  and  a  fine  dis- 
placement in  the  direction  of  the  optical 
axis,  in  order  to  allow  of  ready  adjust- 
ment ;  while  special  horizontal  and  verti- 


cal movements  of  the  lateral  objectives 
are  provided  for,  in  order  to  adjust  the 
apparatus  for  every  projection  distance. 
The  foot-screws  serve  for  adjusting  to 
the  center  of  the  projection  screen. 

The  most  important  feature,  however, 
is  the  device  for  adjusting  the  partial 
views.  Into  an  aluminium  frame  are  cut 
three  rectangular  apertures  at  convenient 
distances  apart,  to  receive  the  diaposi- 
tives, which  can  be  fitted  tightly  by  means 
of  clamps  and  screws.  Instead  of  carry- 
ing out  the  adjustment  in  the  projection 
apparatus  itself,a  special  adjusting  device 
is  used.  This  is  similar  to  a  dividing  ma- 
chine, on  the  carriage  of  which  have  been 
arranged  two  displaceable  microscopes 
that  are  free  to  rotate  so  that  the  point 
of  intersection  of  their  cross-wires  can 
be  made  to  coincide  with  any  desired 
point  of  the  central  partial  view.  After 
next  transmitting  these  points  to  the  two 
other  partial  views,  the  diapositives  are 
screwed  fast  in  the  adjustment  frame. 

Professor  Miethe  uses  color  filters  con- 
sisting of  two  glass  plates,  between  which 
the  colored  layer  has  been  interposed.  An 
interlocking  device  has  been  provided, 
so  that  the  filters  are  exposed  to  the  ni- 
tensive  radiation  of  the  lamp,  only  dur- 
ing the  time  they  are  actually  used. 

The  intensity  of  the  projections  ob- 
tained with  this  apparatus  is  such  that  a 
faithful  likeness  to  nature  is  secured,  the 
more  so  as  the  size  of  the  projection  is 
sufficiently  great  and  the  colors  are  ex- 
tremely bright.    Digitized  by  VjUU^IC 


Number  Eleven— The  Coolintf  To^wer 


The  Condensing  Engine 

IN  the  last  Chalk  Talk  (Number  Ten, 
p.  488),  it  was  pointed  out  that  by 
cooling  the  exhaust  from  a  steam 
engine,  the  power  developed  by  the 
engine  is  increased  in  the  neighborhood 
of  20  per  cent.  This  discussion  referred 
to  gain  in  power  only,  and  cannot  be 
taken  to  mean  financial  gain.  Under 
some  conditions  the  gain  in  dollars  and 
cents  may  equal  this  gain  in  power.  For 
instance,  if  the  plant  is  near  a  natural 
water  supply  which  gives  an  abundance 
of  cold  water,  the  financial  gain  will  be 
considerable.  But  if,  on  the  other  hand, 
the  cooling  water  must  be  purchased  at 
city  rates,  there  is  little  if  any  economy 
in  condensing;  in  fact,  it  is  sometimes 
cheaper  to  run  non-condensing. 

Amotint  of  CoolinU  Water  Required 

One  not  familiar  with  steam  engineer- 
ing has  but  little  idea  of  the  amount  of 
water  necessary  to  cool  the  exhaust 
steam.  Let  us  take  as  an  example  an 
8oo-horse-po\ver  engine.  An  engine  of 
this  size  is  built  for  economy,  and  uses 
from  14  to  18  pounds  of  steam  per 
horse-power  per  hour.  Taking  the  av- 
erage value,  the  engine  would  use  16  x 
800  (=  12,800)  pounds  of  steam  per 
hour.  This  is  equal  to  about  1,540  gal- 
lons. The  amount  of  water  necessary  to 
cool  this  steam  varies  considerably,  de- 
pending upon  the  temperature  and  the 
vacuum  to  be  carried. 
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Let  us  take  an  average  value,  and  as- 
sume that  conditions  are  such  as  to  re- 
quire 25  times  as  much  cooling  water  as 
steam.  Then  the  800-horse-power  en- 
gine will  require  12,800  x  25  (=  320,- 
000)  pounds  per  hour,  or  38,500  gallons. 
For  a  day  of  ten  hours,  3,200,000  pounds 
— or  1,600  tons — will  be  necessary. 
Even  at  moderate  cost  per  thousand  gal- 
lons, the  total  water  bill  for  the  year 
would  be  considerable. 

The  CoolinU  To^wer 

One  can  readily  see  that  it  is  desirable 
to  do  away  with  this  great  expense,  and 
yet  take  advantage  of  the  benefits  re- 
sulting from  the  use  of  a  condenser. 
The  most  natural  way  to  accomplish  this, 
is  to  cool  the  water  after  it  has  absorbed 
the  heat  of  the  exhaust  steam,  and  use 
it  over  and  over  again.  The  best  method 
yet  devised  is  the  Cooling  Tower,  of 
which  there  are  several  types. 

The  principle  is  very  simple: — The 
cold  water  enters  the  condenser,  and,  in 
cooling  the  steam,  becomes  warmer.  This 
warm  water  flows  to  the  hot  well  (see 
blackboard),  from  which  it  is  taken  and 
pumped  to  the  top  of  the  tower.  Here 
it  flows  over  extended  surfaces,  trickling 
over  slats,  mats  of  wire  cloth,  or  trays, 
to  the  bottom,  where  it  collects  in  a  reser- 
voir, called  the  "cold  well."  The  circu- 
lating pump  draws  it  from  this  well,  and 
forces  it  again  to  the  condenser.  While 
trickling  over  the  cooling  surfaces,  the 
water  comes    in    contact    with  the  air 
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THE  COOLING    TOWER 
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which  rises  in  the  tower  either  by  natural 
draft  or  a  fan. 

Cooling  of  the  Water 

The  cooling  effect  is  due  to  three 
causes: — Radiation  from  the  pipes  and 
sides  of  the  tower,  contact  with  the  cooler 
air,  and  evaporation.  The  last  is  the 
most  important.  In  Chalk  Talk  Number 
Nine  (p.  314),  the  process  of  mechanical 
cooling  due  to  evaporation  was  ex- 
plained ;  -  in  this  case,  however,  instead 
of  liquid  ammonia,  some  of  the  cooling 
water  evaporates,  and  in  so  doing  ab- 
sorbs a  sufficient  amount  of  heat  to  lower 
the  temperature  of  all  the  water  through 
40  to  50  degrees.  ' 

From  the  definition  of  the  heat  unit, 
we  know  that  to  cool  100  pounds  of 
water  50  degrees  requires  100  x  50  (= 
5,000)  heat  units.  An  investigation  of 
the  properties  of  steam  shows  that  about 


1,035  I^^^t  units  are  absorbed  when  I 
pound  of  water  at  1 10  degrees  is  changed 
into  vapor  at  no  degrees.  Therefore,  to 
reduce  the  temperature  of  100  pounds  of 
water  50  degrees,  the  amount  of  water 
which  must  be  vaporized  will  be : 

-fS=4.83  pounds. 

In  other  words,  4.83  pounds  of  water 
is  evaporated  for  every  100  pounds  of 
water  cooled  50  degrees  in  the  tower. 
This  will  be  reduced  somewhat  by  some 
heat  being  lost  through  radiation  and 
through  contact  with  the  air.  Thus  we 
see  that  by  the  evaporation  of  from  3  to 
5  per  cent,  the  water  is  cooled  sufficiently 
to  be  used  again.  As  no  water  is  lost 
except  that  due  to  evaporation,  but  little 
water  need  be  added  to  make  the  process 
continuous. 
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Enormous  River 
Dredg^e 

Vjr/HAT  is  claimed  to  be  the  largest 
^  suction  river  dredge  anywhere  in 
operation,  was  recently  constructed  at 
Portland,  Oregon.  This  colossal  dredge 
is  at  work  on  the  lower  Willamette  and 
Columbia  rivers,  deepening  the  ship  chan- 
nel between  the  cities  of  Portland  and 
Astoria.  It  has  been  appropriately  chris- 
tened Columbia. 

The  dimensions  of  the  dredge  are: 
Length  over  all,  226  feet ;  beam,  42  feet ; 
draught,  6  feet.  It  is  of  the  hydraulic 
type,  the  distinguishing  feature  being  a 
rotary  excavator  at  the  end  of  a  pipe 
through  which  a  stream  of  water  is 
forced  by  a  very  powerful  centrifugal 
pump. 

The  excavated  material  is  broken  up 
by  the  excavator  or  cutter,  thoroughly 
mixed  with  water,  and  passed  through 
the  pipe  to  the  dumping  ground.  The 
suction  and  discharge  pipes  are  40  inches 
in  diameter.  On  the  lower  deck  are  the 
immense  engines  of  1,000  indicated 
horse-power  which  drive  the  great  pump 
winches,  the  excavator,  and  the  dynamo 
and  conveyor.     The  boilers  are  on  the 


same  deck.  The  cost  of  the  Columbia 
was  nearly  $270,000. 

The  chief  purpose  of  this  great  ma- 
chine is  to  secure  a  permanent  ship  chan- 
nel from  Portland  to  the  sea,  of  a  mini- 
mum depth  of  40  feet  at  the  mouth  of 
the  Columbia  river,  and  25  feet  at  the 
shallowest  stages  between  Portland  and 
Astoria. 

It  might  be  added,  that,  by  order  of 
the  War  Department,  the  big  United 
States  transport  General  Grant  was  re- 
cently converted  into  a  sea  dredge,  and 
has  been  at  work  off  the  mouth  of  the 
Columbia  river,  deepening  the  ocean  ap- 
proaches. Without  doubt  the  General 
Grant  is  the  largest  sea  dredge  in  the 
world. 


Trollex  Dining  Cars 

A  TROLLEY   DINING   CAR   is 
^^  innovation    recently    established 


an 
by 

the  Aurora,  Elgin  &  Chicago  Railway 
Company.  At  present  the  cars  are  avail- 
able only  to  special  parties ;  but  next  sea- 
son they  will  be  placed  in  general  service, 
making  four  runs  dailv  between  Chicago 
and    the    Aurora  and   Elgin  terminals. 


LARGEST  RIVER  DREDGE  IN  THE  WORLD. 
The  Columbia^  operatins  on  tlie  lower  Columbia  and  Willamette  rivers,  near  Portland,  OregoiK._^ 
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TROLLEY  DINING  CAR. 
Aurora,  Elgin  &  C^hicaso  Railway' 


Theater  parties  returning  to  suburban 
homes  after  an  evening's  entertainment 
in  the  city,  will  find  the  cars  especially 
adapted  to  their  needs,  as  will  the  golf- 
ers who  patronize  the  suburban  links. 

The  dining  cars  were  built  at  a  cost 
of  $12,000  each.  The  one  shown  in  the 
illustration,  the  first  to  be  installed,  is 
named  the  Carolyn,  Twenty-eight  per- 
sons can  be  accommodated  in  the  com- 
fortable wicker  chairs  at  its  tables.  The 
length  of  the  car  is  55  feet,  six  of  which 
are  taken  up  by  the  kitchen.  The  service 
is  inclined  to  be  of  the  light  buffet  order. 
The  car  is  equipped  with  a  motor,  and 
can  be  sent  out  alone  if  necessary. 


Cable  to  Alaska 

A  LASKA  is  brought  nearer  to  the 
•*^  rest  of  the  United  States  by 
the  new  cable  from  Sitka  to  Seattle, 
which  was  completed  Sunday,  Au- 
gust 28.  There  is  now  an  all-Ameri- 
can  line  of  telegraphic  communication 
between  Sitka  and  every  other  important 
point  in  the  United  States.  The  cable  is 
970  miles  long,  and  was  sent  from  the 
Atlantic  coast  to  Seattle  around  Cape 
Horn.  The  next  step  in  the  develop- 
ment of  telegraphic  communication  with 
Alaska,  will  doubtless  be  the  stretching 


of  a  cable  539  miles  long  from  Sitka  to 
Valdes  on  Prince  William  Sound.' in  ac- 
cordance with  recent  recommendations 
of  the  Secretary  of  War.  This  would 
place  the  completed  system  of  telegraph 
lines  in  Alaska  in  direct  communication, 
by  way  of  an  all- American  line,  with  the 
telegraph  systems  of  the  whole  world. 

The  cable  from  Sitka  to  Seattle  was 
laid  under  Act  of  Congress  of  March  2, 
1903,  and  was  to  extend  from  Sitka  north 
to  Juneau,  and  south  to  Seattle.  The 
cable  connecting  Juneau  and  Sitka,  293 
miles  long,  was  laid  in  1903. 

A  telegraph  system  of  1,740  miles — 
i486  on  land,  and  254  cable — was  given 
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to  Alaska  under  Act  of  Congress  of  Alay 
26,  1900.  This  system  connects  Fort  St. 
Michael,  on  the  south  shore  of  Norton 
Sound,  with  Fort  Davis  and  Nome  City, 
on  the  north  shore ;  and,  running  easterly 
from  St.  Michael  to  the  valley  of  the 
Yukon,  passes  up  that  valley  to  Fort  Gib- 
bon and  Rampart.  From  Fort  Gibbon 
it  passes  up  the  Tanana  and  Good  Pas- 
ture to  Fort  Egbert  and  Eagle  City,  and 
thence  southerly  across  the  divide 
through  the  Copper  river  country  to 
V'aldes.  A  separate  cable,  120  miles 
long,  connects  Skagway,  at  the  head  of 
Lynn  Canal,  with  Juneau.  Thus  there 
is  cable  communication  between  Seattle, 
Skagway,  and  Juneau  ;  and  in  northwest- 
ern Alaska  there  is  a  complete  cable 
system  connecting  all  important  points 
with  Valdes,  on  the  southern  coast. 
There  is,  however,  no  connection  between 
Valdes  and  Sitka. 

Though  the  Alaskan  cable  system  is 
very  important  as  it  stands,  its  value 
would  .be  quadrupled  by  the  construction 
of  a  line  to  Valdes.  Not  only  would  it 
be  of  importance  with  Alaska  itself  in 
mind,  but  also  with  the  growing  -com- 
merce following  the  line  of  the  northern 
route  to  the  Orient.  Soon  ports  on  the 
Aleutian  islands,  and  on  the  southern 
coast  of  Alaska,  will  become  enriched 
from  this  new  commerce  and  will  grow 
rapidly  in  population  and  wealth.  Some- 
where on  the  southern  Alaskan  coast  a 
great  commercial  city  is  bound  to  arise. 
This  will  result  from  the  development  of 
the  interior  of  Alaska,  as  well  as  through 
our  increasing  Pacific  commerce.  Es- 
sential to  this  development  is  a  thorough 
telegraph  and  cable  system  enabling  all 
Alaska  to  talk  with  all  the  world. 


A  Colossal  Windmill 

YJT/HAT  is  undoubtedly  the  largest 
^  windmill  in  the  United  States,  if 
not  in  the  world,  has  very  recently  been 
constructed  near  San  Francisco,  Cal.  It 
is  located  on  the  ocean  beach,  not  far 
from  the  famous  "Seal  Rocks,"  and  quite 
near  the  beautiful  Golden  Gate  Park. 
Its  purpose  is  to  augment  the  water  sup- 
ply required  for  the  irrigation  and  culti- 
vation of  this  immense  public  garden  of 


about  2,000  acres.  On  an  average,  the 
mill  pumps  350,000  gallons  of  wate." 
every  24  hours.  Of  course,  ocean  water 
is  not  pumped,  as  this  would  damage  or 
entirely  destroy  flowers,  grass,  and 
shrubs ;   but  a  great  well  has  been  sunk. 


Colossal  Windmill  near  Golden  Gate  Park, 
San  Francisco,  Cal. 

which  furnishes  an  unfailing  supply  of 
fresh  water.  After  being  pumped  up, 
the  water  is  driven  through  a  14-inch 
main  nearly  two  miles  long,  to  a  large 
reservoir  located  near  the  center  of  the 
Park,  from  which  it  is  distributed 
through  pipes. 

The  round,  wooden  tower  is  about  120 
feet  high,  and  nearly  50  feet  in  diameter 
at  the  base,  gradually  tapering  upward. 
Near  the  top,  the  arms  or  "blades"  are 
attached  by  massive  iron  fastenings. 
These  four  giant  arms  describe  a  circle 
of  over  160  feet,  each  wing  being  82  feet 
long.  The  tower  is  so  constructed  that 
the  huge  wheel  can  be  adjusted  to  any 
point  of  the  compass,  according  to  the 
direction  of  the  wind. 

At  the  top  and  bottom  are  beveled 
gears  through  which  the  power  de- 
veloped by  the  revolving  wheel  is  utilized 
for  driving  the  powerful  pumps.  ,.Th^ 
power,  of  course,  v^Plffe^with  the^ 
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of  the  wind ;  but  the  maximum  strength 
developed  is  about  200  indicated  horse- 
power, which  is  ample  for  driving  the 
pumps  at  good  speed.  During  the  dry 
season  it  is  necessary  to  keep  the  mill 
constantly  pumping,  to  maintain  the  sup- 
ply. During  very  heavy  gales  of  wind, 
the  mill  is  temporarily  closed  down. 


San  Pedro  BreakMrater 

DERHAPS  the  most  gfigantic  enter- 
*  prise  ever  undertaken  by  the  general 
Government  on  the  Pacific  Coast,  is  now 
in  active  progress  at  San  Pedro,  on  the 
southern  seaboard  of  California.  The 
purpose  of  the  Government  is  to  make 
San  Pedro  Bay  a  safe  harbor  at  all  times, 
which  it  has  heretofore  been  only  during 
calm  weather. 

To  this  end  the  sum  of  $3,000,000  has 
been  appropriated  by  Congress.  This 
means  the  construction  of  a  sea  wall  be- 
ginning at  a  point  two-thirds  of  a  mile 
off  Point  Firmin,  and  extending  outward 
a  long  distance. 

This  wall  is  to  be  14  feet  above  sea- 
level  at  low  tide  ;  it  is  to  be  six  and  four- 
tenths  feet  high,  190  feet  wide  at  the 
base,  and  20  feet  across  at  the  top.  The 
bottom  is  of  very  rough  rock,  while  the 
top  is  to  have  a  superstructure  of  well-, 
smoothed  rocks,  laid  regularly  but  with- 
out mortar. 

In  constructing  this  gigantic  break- 
water, it  was  necessary  to  build  out  an 
immensely  long  trestle,  on  which  a  rail- 
road track  was  laid.     This  double-track 


trestle  has  been  gradually  extended  until 
to-day  it  juts  out  seaward  nearly  two 
miles.  Rocks  have  been  dumped  from 
the  cars  for  that  entire  distance,  and  still 
the  work  progresses. 

A  large  pile-driver  is  the  advance 
guard  of  the  work.  Along  the  trestle  at 
intervals  are  giant  cranes,  by  which  the 
great  ragged  rocks  are  picked  up  and 
dropped  at  the  proper  places.  These 
rocks  weigh  from  eight  to  ten  tons  each. 
During  the  past  year,  1,609,369  tons  of 
rock  have  been  placed  along  the  great 
sea  wall,  on  the  substructure  and  super- 
structure. 

Another  vast  improvement  is  being 
made  to  San  Pedro  Bay  itself.  The  plan 
is  to  increase  the  depth  of  the  present 
inner  harbor  to  25  feet  at  low  tide,  and 
materially  enlarge  the  area.  The  esti- 
mated cost  of  this  additional  work  is 
$2,000,000.  When  it  is  completed,  the 
bay  will  have  a  channel  400  feet  wide  and 
a  mile  long.  At  the  upper  end,  the  inner 
two-thirds  of  a  mile  will  be  dredged  to  a 
mean  depth  of  thirty  feet,  to  enable  ves- 
sels to  turn  about.  The  inner  harbor, 
when  dredged  and  widened,  will  have  an 
area  of  "about  1,200  acres — sufficient 
space  for  the  navies  of  the  world  to  ride 
at  anchor  in  safety. 

The  San  Pedro  harbor  improvements 
exceed  in  magnitude  and  cost  the  great 
canal  and  locks  at  the  Cascades  of  the 
upper  Columbia,  or  the  immense  jetty  at 
the  mouth  of  that  river,  both  of  which 
were  completed  some  years  ago. 

San  Pedro  lies  about  400  miles  south 
of  San  Francisco  by  sea.  Between  the 
two  ports  there  is  no  adequate  harbor  of 
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FIG.  1.    PITTSBURG  COMPRESSED-AIR  ENGINE.  AT  YEZO  COAL  MINES.  JAPAN. 


safety.  The  improvements  now  in  prog- 
ress at  the  former  point  are  of  vast  im- 
portance to  the  shipping  interests  of  the 
entire  Pacific  Coast. 


American  Cng^ines  in 
Northern  Japan 

HTHE  principal  coal  mines  worked  in  the 
•*•  Japanese  empire  are  located  on  the 
island  of  Yezo  lying  to  the  north  of 
Nippon,  the  principal  island  of  the  Jap- 
anese group.  It  is  an  interesting  fact 
that  the  mines  are  lighted  by  electric 
lamps  made  in  the  United  States,  and 
the  current  for  lighting  and  power  is 
generated  by  American  dynamos.  The 
mines  are  connected  with  the  seacoast  by 
a  railroad  laid  out  by  American  engineers 


and  provided  with  American-made  rails. 
In  the  principal  mines,  however,  the  cars 
of  coal  from  the  chambers  are  hauled  to 
the  mine  elevators  by  compressed  air, 
used  by  American  locomotives  also.  The 
photograph  here  reproduced  (Fig.  i) 
shows  a  type  of  one  of  these  engines 
employed  at  the  Yubari  group  of  mines. 
It  was  manufactured  in  Pittsburg  espe- 
cially for  the  industry  referred  to,  and 
has  been  in  service  several  years.  The 
Japanese  also  employ  some  American 
engines  on  the  steam  railway  which  con- 
nects the  mines  with  the  shipping  ports. 
As  will  be  seen  (Fig.  2),  these  are  of 
.  the  eight-driver  type.  They  weigh  about 
forty  tons,  including  the  water  tank, 
carried  beside  the  boiler,  and  were  built 
especially  to  develop  tractive  force  as 
they  are  in  service  on  heavy  grades. 


FIG.  2. 


PITTSBURG  LOCOMOTIVE  USED  AT  THE  LARGEST  COAL  MINES 
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Tapping  Trolley  Wires 

IN  several  cities  of  the  United  States  the 
^  electric  current  from  the  trolley  wire 
is  utilized  in  a  variety  of  ways  besides 
operating  the  street-cars.  The  accom- 
panying illustration  is  of  a  portable  weld- 
ing machine  used  for  bonding  the  ends 
of  rails.     The  current  is  taken  from  the 


Putnam,  in  the  American  Machinist,  to 
have  a  scratch  on  the  tailstock  spindle 


iiraL.B^ 


Tapping  Trolley-Wirk  Current  for  Welding. 

wire  by  a  loop  connected  to  the  motors 
enclosed  in  the  boxes.  This  mechanism 
produces  the  necessary  heat.  Some  of 
these  machines  are  provided  with  a  paral- 
lel pole,  and  can  be  run  along  the  track  by 
their  own  motors,  but  the  one  here  illus- 
trated is  drawn  bjr  a  trolley  car. 


Finding  Center  of  Shaft 

'T'HE  height  of  the  center  of  a  large 
^  shaft  can  easily  be  found  by  the  sim- 
ple method  shown  in  the  illustration,  with- 
out turning  the  shaft  half  way  round, 
as  is  usually  done.  Apply  the  combina- 
tion square  to  the  side  of  the  shaft,  as 
shown ;  and  bring  both  ends  of  the  blade, 
A  and  B,  to  the  same  height  by  the 
surface  gauge,  and  this  will  be  the  height 
of  the  center.  This  method  can  be  used 
when  the  shaft  is  over  the  lathe  centers, 
if  a  parallel  piece  or  other  level  support 
is  provided  for  the  surface  gauge.  It 
will  be   found   convenient,   says  C.   W. 


Finding  Center  op  Shaft, 


and  also  on  the  front  of  the  headstock, 
just  the  height  of  the  center. 


World's  Largest  Pullex 

nrVVO  HUNDRED  and  forty  inches  in 
*  diameter,  50  inches  face,  and  mounted 
on  a  12-inch  shaft,  a  gigantic  pulley — the 
largest  ever  constructed — which  was  ex- 
hibited at  the  St.  Louis  World's  Fair  by 
the  Reeves  Pulley  Company  proved  one 
of  the  most  attractive  sights  to  -machinists 
at  the  big  show.  The  weight  of  the 
great  wheel  is  more  than  12,000  pounds. 
To  build  it,  required  the  constant  work 
of  four  men  for  thirty  days.  The  pulley 
is  soon  to  be  put  in  regular  service  by  the 
Reeves  Company  at  Columbus,  Ohio. 


Largest  Pulley  in  the  World. 

This  immense  wheel  is  built  of 
Southern  Indiana  oak  boards.  It  is  made 
in  halves,  the  arms  being  constructed  of 
boards  separated  from  one  another  by 
rim  segments,  between  which  they  pass 
and  form  a  portioi»gafelb^Mi*JU^lC 


Automatic  Ship  Lo|( 

CHOWING  at  all  times  the  exact  speed 
•^  of  the  vessel,  and  permanently  record- 
ing this  speed,  together  with  the  time 
and  date  of  the  record  chart,  a  new  ship 
log  that  has    been  made  in  Cleveland, 


Nicholson  Ship  Log. 

Showine  Complete  Automatically  Registerine 

Apparatus. 


(612) 


Ohio,  is  a  radical  departure  from  all 
other  types  of  nautical  measuring  de- 
vices. It  is  called  the  "Nicholson"  ship 
log  in  honor  of  its  inventor.  In  addition  to 
giving  the  mileage  sailed,  the  log  shows 
on  a  dial  the  speed  per  hour,  and  records 
this  speed  on  a  paoer  record  chart  for 
every  minute  of  the  trip.  These  records 
can  be  dated  and  filed  away  for  future 
reference;  and,  should  any  accident  or 
controversy  occur,  they  would  furnish  in- 
contestable evidence.  The  device  is  en- 
tirely automatic,  and  requires  little  at- 
tention save  tie  daily  winding  of  the 
clock  and  changing  of  the  paper  record. 
When  the  log's  record  chart  is  turned  in 
to  the  steamship  manager,  he  can  see  at 
a  glance  the  entire  performance  of  the 
ship  while  she  was  under  way. 

The  complete  registering  apparatus  is 
shown  in  the  accompanying  illustration 
(Fig.  i).  The  clock  is  placed  at  the  top 
of  the  frame  and  works  in  conjunction 
with  the  speed  dial,  regulating  the  coun- 
ter and  record  drum.  The  pointer  on  the 
dial  to  the  left  is  operated  by  the  speed 
of  the  vessel,  and  indicates  the  miles  or 
knots  per  hour  the  vessel  is  moving.  It 
is  so  sensitive  that  the  slightest  variations 
of  speed  are  instantly  shown.  When  the 
pointer  completes  a  revolution,  a  figure 
is  turned  in  the  counter  located  between 
the  dials.  The  drum  carrying  the  paper 
blank  form,  is  operated  by  the  clock 
placed  above  the  indicator  dials,  and 
shows  a  complete  record  of  the  speed  for 
24  hours,  the  hours  being  laid  off  verti- 
cally and  the  miles  horizontally. 

A  simpler  form  of  log,  designed  for 
use  on  rivers  and  harbors,  has  no  counter 
attached,  the  distances  traveled  being  al- 
ways known. 
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A  cross-section  of  a  vessel  with  the 
log  installed  in  the  pilot  house,  is  shown 
in  Fig.  2.  The  3-inch  pipe  B  is  known 
as  the  speed  pipe;  Ay  as  the  load  level 
pipe.  It  is  necessary  for  the  latter  to  ex- 
tend only  a  short  distance  above  the 
deepest  load  line,  and  the  same  amount 
below  the  lightest  load  line,  the  small 
one-inch  pipe  shown  being  a  protection  to 
the  driving  chain  E,  which  is  attached  to 
the  ascending  or  descending  float.  The 
speed  pipe  starts  at  the  same  level  as  the 
pipe  Ay  and    extends    as    much    higher 
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Fig.  2.    Cross-Sbction  of  Vbssbl  with  Log  Installed 
IN  Pilot  House. 

above  the  deep  load  line  as  the  maximum 
speed  of  the  ship  requires.  To  the  floats 
shown  in  the  speed  pipes  B  and  the  level 
pipe  Ay  are  attached  chains,  which  run 
over  sprocket  wheels  C  C  in  the  pilot 
house.  To  the  end  of  the  chains  are  at- 
tached counterweights,  encased  in  a 
^-inch  iron  pipe. 

When  the  ship  is  at  rest,  both  floats 
will  remain  at  the  Water  line,  keeping  the 
registering  apparatus  at  zero,  regardless 
of  any  change  in  the  load.  As  the  ship 
moves  forward,  the  water  enters  the  in- 
take tube  at  the  bottom  of  the  vessel,  and 
flows  into  the  speed  pipe,  raising  the 
water  column  according  to  the  rate  of 
speed.  When  the  vessel  has  reached  nor- 
mal speed,  the  float  comes  to  rest  and 
does  not  change  unless  the  speed  is  in- 
creased or  diminished.  When  the  ship 
stops,  the  float  will  descend  to  the  load 


Fio.  3.    Spbcimbn  Log  of  Steamer  "Erie"  on  Trip 
Between  Buffalo.  N.  Y..  and  Cleveland,  O. 

line.  The  log  does  not  register  when 
the  vessel  goes  astern.  Connecting  the 
log  with  the  sprocket  wheels  C  C  are  the 
54-inch  brass  shafts  D  D,  In  the  entire 
construction  of  the  log,  there  is  no  metal 
used  that  will  interfere  with  the  action  of 
the  compass. 

In  Fig.  3  is  reproduced  a  record  taken 
from  a  regular  trip  of  the  steamer  City 
of  Erie,  of  the  Cleveland  &  BuflFalo 
Transportation  Company.  It  will  be  no- 
ticed that  every  variation  of  speed  is 
shown,  as  well  as  the  time  of  starting  and 
stopping. 


Simple  Fire  Escape 

trSCAPE  from  a  burning  building  is 
^  apparently  made  a  very  simple  pro- 
ceeding through  the  invention  of  a  new 
fire  escape  in  Chicago,  the  city  of  the 
sky-scraper.  On  the  alarm  of  fire,  you 
simply  slip  the  end  of  the  rope  over  any 
solid  projection ;  sit  in  the  sling  of  the 
escape,  and  ride 
down,  slow  or 
fast  as  you  de- 
sire, the  speed, 
it  is  claimed,  be- 
ing always  un- 
der perfect  con- 
trol. The  oper- 
ator simply  han- 
dles the  loose 
end  of  the  rope 
which  extends 
from  the  pulley. 
The  rope  cannot 
jam,  it  is  alleged, 
and  the  appa- 
ratus cannot  get 
out  of  order. 
The  device 


is  known  as 


Simple  F] 
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fire  escape.  It  is  small,  and  is  simple  in 
operation.  The  traveling  man  can  tuck 
it  away  in  the  corner  of  his  grip,  and  a 
woman  can  carry  it  in  her  handbag. 


Cable-Testing  Devic* 

AN  extremely  ingenious  device  called 
•*^  a  "Cable-Testing  Current-Trans- 
former Set"  is  manufactured  by  the  Gen- 
eral Electric  Company.     The  object  of 


Cablb-Tbstino  Apparatus. 

this  piece  of  apparatus  is  the  measure- 
ment of  an  alternating  current  flowing  in 
a  cable,  without  the  necessity  of  cutting 
and  tapping  into  it  to  insert  an  ammeter. 
As  shown  in  the  accompanying  illustra- 
tion, the  set  consists  of  a  special  trans- 
former having  a  hinged  magnetic  circuit 
and  a  standard  inclined-coil  portable  am- 
meter. The  clamp  at  the  bottom  of  the 
transformer  can  be  removed,  and  the 
transformer  opened  on  the  hinge  at  the 
top  and  then  closed  about  the  cable.    Es- 


pecial care  has  been  taken  with  the  joint 
at  the  clamp  and  hinge,  to  insure  a  good 
magnetic  path. 

The  current  in  the  cable  sets  up  a 
magnetic  field,  which  induces  a  current 
in  the  secondary  of  the  transformer  pro- 
portioiinl  tatkemficwt  iir  the  cable.  This 
can  be  read  on  the  portable  ammeter, 
which  is  calibrated  to  read  in  terms  of 
the  current  in  the  cable. 

The  leads  are  sufficiently  long  to  allow 
the  placing  of  the  ammeter  in  any  con- 
venient position.  The  winding  of  the 
transformer  is  of  5 -ampere  capacity,  and 
is  designed  to  withstand  2,300  volts'  po- 
tential between  it  and  the  core.  It  is 
claimed  that  this  transformer  will  main- 
tain within  commercial  limits  its  ratio 
accuracy  from  J^-load  to  25  per  cent 
overload. 

This  testing  set  is  valuable  both  in  the 
laboratory'  and  in  commercial  service, 
particularly  in  determining  the  load  on 
feeders  and  distribution  networks. 


Catnera  Tricks 

HTHE  accompanying  photographs  show 
*  potatoes  and  corn  of  truly  marvelous 
size;  but  it  might  be  well  to  state  that 
the  eflfect  is  produced  by  manipulation  of 
the  camera  rather  than  as  the  result  of 
cultivation  by  the  farmer.  Each  picture 
really  represents  two  views  taken  at  dif- 
ferent distances,  but  so  combined  that  in 
one  case  the  potatoes  seem  to  be  as  large 
as  flour  barrels,  while  in  the  other  the 
ear  of  corn  is  of  the  dimensions  of  a  tree 
trunk.  The  views  were  taken  by  a  Texas 
photographer  in  order  to  advertise  the 
agricultural  advantages  of  his  section. 


THE  PRODUCTS  OF  NO  MAN'S  LAND. 
iDgenious  Exagserations  Produced  by  the  Camera. 
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Water  Gauge 

"THE  accompanying  sketches  show  a 
^  new  water  gauge  recently  patented  by 
Mr.  W.  R.  Malcolm,  Albany,  N.  Y.  The 
invention  consists  primarily  of  a  water 
glass  and  guard  combined,  the  object 
being  to  produce  a  gauge  which  is  not 
easily  broken. 
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Water  Gauge. 

As  shown  in  the  drawings,  A  repre- 
sents an  outer  casing  or  shell,  provided 
with  vertical  slots  ad,  and  a  reduced 
lower  end  on  which  is  formed  a  ledge  a. 
On  this  ledge  is  a  washer  B  of  a  yielding 
substance,  preferably  of  lead.  The  glass 
tube  C  is  arranged  within  the  casing  A, 
and  its  lower  end  rests  on  the  washer  B. 
A  corresponding  washer  D  rests  upon 
the  upper  end  of  the  glass  tube  C    The 


drawings  show  clearly  how  the  nut  F 
screws  onto  the  head  e,  holding  the  glass 
firmly. 

The  inventor  claims  that  steam  is  pre- 
vented from  getting  on  the  outside  of 
the  glass,  and  thus  many  breaks,  which 
are  due  to  the  glass  becoming  thin  by  the 
action  of  steam,  are  prevented.  A  furthei* 
advantage  is  that  no  strain  is  brought  on 
the  glass  if  the  gauges  in  the  boiler  are 
not  in  line,  since  the  joints  in  the  valves 
are  independent  of  the  glass. 


Carley  Life-Float 

CO  light  that  two  men  can  toss  it  from 
^  the  ship,  and  so  buoyant  that  it  will 
support  half  a  hundred  persons,  a  new 
life-saver  that  was  recently  tested  off  the 
Romer  shoal  north  of  Sandy  Hook, 
proclaims  itself  one  of  the  most  efficient 
devices  of  the  kind  ever  invented.  It  is 
the  invention  of  Horace  Carley,  an  old- 
time  sailor,  and  is  called  the  "Carley 
life-float."  The  principal  mechanism 
consists  of  an  elliptical,  covered,  copper 
tube  with  many  air-tight  compartments 
strengthened  by  flanges  or  fins.  The 
copper  tube  is  covered  with  two  inches  of 
compressed  cork  :  nd  is  wound  with  can- 
vas. The  whole  is  made  absolutely 
waterproof. 

A  rope  netting  three  feet  deep  is  at- 


Carley  Life-Float. 


tached  to  the  inside  of  the  cylinder.  This 
suspends  a  slatted  wooden  bottom  that 
travels  on  rings  inside  the  lashings.  In- 
side this  elliptical  device  the  ship- 
wrecked persons  "^^^W^  themselves,   and 
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paddle  to  shore  or  float  about  in  the 
water  until  rescued.  It  is  impossible  to 
sink  or  capsize  the  float;  and  its  occu- 
pants do  not  have  to  struggle  with  all 
their  might  to  keep  from  being  washed 
off  a  wave-topped  surface,  as  in  the  case 
of  life-saving  rafts. 


A  Gigantic  Log 

"T*  HE  Pacific  Slope  is  noted  the  world 
**•  over  for  its  magnificent  forests. 
These  consist  mainly  of  conifers — pine, 
cedar,  hemlock,  spruce,  and  other  trees — 
many  of  which  attain  enormous  size  and 
tower  aloft  for  hundreds  of  feet. 

Recently  a  giant  yellow  fir  tree  was 
found  in  Clatsop  County,  Oregon,  by 
loggers  working  at  Blind  Slough.  This 
venerable  king  of  the  forest  was  felled ; 
and  the  butt  section  is  here  shown  lying 
on  an  iron  platform  car.  The  tree  was 
perfectly  sound  throughout. 

The  log  was  28  feet  long,  no  inches  in 
diameter  at  the  butt,  and  95  inches  in 
diameter  at  the  upper  end.  It  weighed 
over  23  tons,  and  contained  12,000  feet 
of   lumber,   board    measure.     The    tree 


Oectric   Coil   Retainer 

A  SIMPLE  method  of  retaining  elec- 
^*'  trie  coils  in  proper  position,  has 
been  invented  by  Isaac  D.  Kaiser.  A 
laminated-iron  core  is  held    in    a    cast 


Coil  Retainer  for  Electric  Machines. 

frame,  and  comprises  annular  sheet-iron 
punchings  having  inwardly  projecting 
teeth,  between  which  are  slots  for  the 
coils.  The  sides  of  the  teeth  adjacent  to 
their  free  ends  are  provided  with  grooves, 


ENORMOUS  YELLOW  FIR  LOG. 

A  Specimen  Product  of  the  Forests  of  the  Pacific  Slope.— Contained  12,000 

feet  of  lumber,  valued  at  |360. 


from  which  it  was  cut  was  431  years  old, 
and  rose  to  a  height  of  200  feet  without 
a  limb.  Seven  sections  of  this  tree 
which  were  logged,  yielded  together  40,- 
000  feet  of  lumber.  The  log  in  the  pic- 
ture was  cut  into  first-class  flooring, 
w^hich  sold  at  $30  per  thousand  feet  and 
realized  $360. 


which  extend  inwardly  from  the  ends  of 
the  core,  a  short  distance  only;  the 
beveled  edges  of  small  fiber  strips  are 
fitted  tightly  into  these  grooves  after  the 
coils  are  in  place.  The  cross-sectional 
area  of  the  ends  of  the  teeth  is  not  re- 
duced except  at  the  extreme  ends  of  the 
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Life  Stories  of  Successful  Men 

Meyer  Gutftfenheim  and  His  Seven  Sons 


By  HENRY  M.  HYDE 

Author  of  "The  Buccaneers" 


IT  reads  like  an  old-fashioned  fairy 
story — this  plain  and  simple  record 
of  a  Jewish  emigrant  from  Switz- 
erland, who  spent  four  months  in 
coming  across  tlie  ocean  in  a  tramp  sail- 
ing ship,  who  started  life  in  this  country 
by  selling  stove-polish,  who  became  in- 
terested in  various  businesses,  and  who, 
with  his  sons,  now  controls  ope  of  the 
most  important  industries  in  the  United 
States. 

It  is  a  fairy  story.  And  the  good  fairy 
of  the  plot  is  the  same  never-satisfied  de- 
sire for  exact  and  thorough  knowledge 
which  has  marked  the  character  and  the 
career  of  so  many  captains  of  industry. 
The  reason  why  Meyer  Guggenheim,  in 
defiance  of  business  rules  and  principles, 
made  a  success  of  so  many  different  lines 
of  business,  is  found  in  the  fact  that  he 
always  insisted  on  getting  an  accurate 
technical  knowledge  of  each  one  of  them 
as  soon  as  he  entered  it. 

Meyer  Guggenheim  was  born  in  Leng- 
nau,  Switzerland,  February  i,  1828.  He 
lived  there  in  the  old  home  through  his 
boyhood,  and  it  was  not  until  he  was 
nineteen  years  of  age  that  he  finally  start- 
ed for  the  land  where  he  was  destined  to 
make  a  great  fortune.  He  was  then,  as 
he  is  now,  a  slight,  short  man,  with  a 
presence  that  carries  no  overwhelming 
sense  of  power.  The  casual  observer 
would  have  said  that  he  had  nothing  in 
his  favor.  But  the  casual  observer  could 
not  have  seen  the  qualities  which  drove 
him  resistlessly  ahead  to  a  great  success. 
The  first  of  these  qualities  was  indus- 
try. Immediately  upon  leaving  the  ship 
at  the  dock  in  Philadelphia  after  the 
tiresome  voyage  of  four  months,  he 
started  out  to  sell  stove-polish  through 
the  country  surrounding  Philadelphia. 

At  Bethlehem,  Pa.,  young  Guggenheim 
made  the  acquaintance  of  a  chemist.    He 


wanted  to  know  what  that  stove-polish 
he  was  selling  was  made  of ;  and  he  knew 
that  the  chemist  could  tell  him.  Mean- 
while he  was  making  a  good  profit  on  his 
sales.  Presently  his  burning  desire  to  get 
at  the  bottom  of  things  was  satisfied,  so 
far  as  the  polish  was  concerned.  His 
friend,  the  chemist,  analyzed  it ;  and  Gug- 
genheim found  that  he  could  make  the 
commodity  himself  for  much  less  than 
he  was  obliged  to  pay  for  it  at  wholesale. 
So  he  began  to  manufacture  stove-polish, 
and  to  sell  his  own  product  at  a  greatly 
increased  rate  of  profit. 

A  little  later  he  became  interested  in 
concentrated  lye.  He  found  that  there 
was  a  good  market  for  this  product,  and 
a  good  profit  in  its  sale.  But  that  did 
not  satisfy  him.  He  sat  down  and  learned 
all  there  was  to  know  about  the  lye  busi- 
ness, from  the  buying  of  the  raw  material 
to  the  best  formulas  for  its  manufacture. 
In  a  comparatively  short  time  he  was 
making  and  selling  as  good  a  brand — 
and  perhaps  just  a  little  better  brand — of 
concentrated  lye  than  anybody  else  had 
to  oflFer. 

Then  came  other  ventures,  and  in  each 
of  them  Guggenheim  was  more  or  less 
successful,  simply  because  he  never  rested 
until  he  knew  the  new  business  from  the 
ground  up.  Finally  he  worked  into  the 
importation  and  sale  of  embroideries. 
From  his  earliest  boyhood  he  had  been 
somewhat  familiar  with  the  manufacture 
of  white  goods  and  embroideries,  which 
was  one  of  the  leading  industries  of  his 
Swiss  birthplace ;  and  it  was  only  natural 
that  when  he  had  accumulated  consider- 
able capital  and  more  business  experi- 
ence, he  should  go  into  that  line  of  work. 

Once  again  he  demonstrated  his  com- 
plete belief  in  the  principle  that  thorough 
technical  knowledge  lies  at  the  foundation 
of  commercial  success.    But  this  time  he 
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did  not  undertake  to  learn  the  lesson  him- 
self. He  sent  one  of  his  sons  abroad  to 
master  the  technical  side  of  the  business, 
while  he,  removing  his  headquarters  to 
New  York,  undertook  the  management  of 
the  selling  end. 

Away  back  in  1847,  during  that  four 
months'  voyage  across  the  Atlantic  in  a 
sailing  vessel,  he  had  met  a  young  girl 
who  was  coming  to  America  with  her 


Some  of  the  other  sons  were  taken  into 
the  firm ;  and  the  new  venture,  into  which 
practically  the  whole  family  put  its 
best  energies,  prospered  exceedingly. 
Out  of  it,  Meyer  Guggenheim  made  his 
first  large  accumulation  of  wealth. 

When  he  was  already  a  middle-aged 
and  wealthy  man,  a  business  friend 
came  to  Mr.  Guggenheim,  and  wanted 
to    borrow    some    money    for    the    de- 


parents.  The  young  people  found  plenty 
of  time  on  the  trip  to  fall  in  love  with 
each  other.  But  they  had  discretion 
enough  to  wait  until  young  Guggenheim 
was  on  his  feet  financially,  before  they 
were  married.  Five  years  after  the  land- 
ing in  Philadelphia,  the  wedding  was 
celebrated;  and  when  the  head  of  the 
family  was  ready  to  start  in  the  embroid- 
ery business,  they  had  a  big  family  of 
seven  sons  and  several  daughters  grow- 
ing up  around  them.  It  was  one  of  the 
eldest  of  the  sons  who  was  sent  to  Switz- 
erland in  his  father's  stead,  to  study  the 
design  and  manufacture  of  embroideries. 


velopment  of  a  promising  mine  in 
Colorado.  Mr.  Guggenheim  was  not 
willing  to  advance  the  money  unless  he 
could  go  into  the  deal  as  a  partner.  The 
mine  turned  out  poorly.  There  was 
plenty  of  ore,  but  even  more  water, 
and  it  looked  for  a  long  while 
as  though  the  whole  enterprise  was 
destined  to  be  a  complete  failure.  But 
Meyer  Guggenheim  was  not  accustomed 
to  be  connected  with  failures,  and  he  did 
not  propose  to  begin  at  this  period  of  his 
life. 

The  embroidery  business  was  so  well 
organized  that  it  ^^o^^d^gk^j^l^^lf 
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for  a  while  under  the  direction  of  the 
boys.  So  he-  simply  packed  up,  and 
went  out  to  the  mine  to  see  for  him- 
self what  was  the  matter.  There  he 
asked  innumerable  questions,  studied  for 
himself  the  problems  which  had  baffled 
the  managers,  and  presently  began,  as 
his  critics  said,  to  throw  good  money 
after  bad  in  the  purchase  of  new  machin- 
ery and  the  sinking  of  new  drifts.  But 
the  result  was  that  in  a  little  while  the 
mine  began  to  make  a  profit ;  and,  before 
some  people  had  recovered  from  their 
surprise,  it  was  a  handsomely  paying 
property. 

Nor  was  that  all.  Meyer  Guggen- 
heim's investigations  had  convinced  him 
that  there  were  great  profits  in  the  min- 
ing business,  if  properly  conducted.  He 
had  been  especially  struck  with  the  fact 
that  the  business  of  smelting  was  a  good 
one.  So  he  went  to  work  again  on  the 
same  old  principles  which  had  proved 
successful  in  so  many  other  ventures.  He 
bought  some  stock  in  a  Denver  smelter, 
and  at  the  same  time  sent  one  of  his 
seven  sons  to  a  technical  school  to 
master  thoroughly  the  scientific  side 
of  smelting  and  metallurgy.  When 
the  young  man  had  taken  his  course, 
Meyer  Guggenheim  wasted  no  time. 
With  the  aid  of  his  son's  technical 
knowledge,  he  designed  and  had  built 
an  enormous  smelter,  costing  about  one 
million  dollars  and  containing  all  the  lat- 
est and  most  improved  devices  for  doing 
the  work  better  than  before  as  well  as 
more  economically.  Presently,  all  of  the 
seven  boys  were  taken  into  the  smelting 
business,  and  the  firm  of  M.  Guggen- 
heim's Sons  was  organized,  the  senior  re- 
tiring from  active  participation  in  the 
business,  though  he  has  always  remained 


the  court  of  last  resort  in  all  the  affairs 
of  the  firm. 

Since  then  the  firm  has  built  several 
other  large  smelters,  and  has  added  to  its 
holdings  many  rich  mines  in  the  West 
and  in  Mexico.  To-day  it  is  the  largest 
factor  in  the  smelting  trade  of  the  United 
States,  and  has  to  be  reckoned  with  in 
the  metal  markets  of  the  world. 

Meyer  Guggenheim  has  always  been 
the  severest  critic  of  all  his  sons'  busi- 
ness policies.  He  has  insisted  that  every- 
thing they  do  must  be  based  on  as  com- 
plete and  thorough  a  technical  knowledge 
as  it  is  possible  to  acquire.  At  the  same 
time,  his  "boys"  are  his  greatest  pride. 
And  the  young  men — some  of  them  well 
advanced  now  towards  middle  age — ^have 
always  returned  his  paternal  aflfection  to 
the  utmost. 

Nowhere  could  there  be  found  a 
stronger  demonstration  of  the  fact  that, 
in  the  modern  world  of  business,  know- 
ledge is  still  power.  And  if  this  lesson 
seems  to  be  repeated  over  and  over  again 
as  one  studies  the  life  work  of  successful 
men,  it  is  only  because  the  will  and  the 
determination  to  acquire  exact  and  thor- 
ough knowledge  in  their  several  lines 
seems  to  lie  close  to  the  secret  of  their 
astonishing  success.  It  was  this  deter- 
mination to  know  "why  the  wheels  go 
round,"  and  the  ability  to  apply  that 
knowledge,  once  it  was  acquired,  which 
have  been  the  chief  factors  in  raising 
Mr.  Meyer  Guggenheim,  who  started  his 
business  career  so  lowly  in  1848,  to  his 
present  unique  position  as  the  man  who 
wrought  out,  built  up,  and  still  maintains, 
with  his  family  of  seven  strong  business 
men,  a  great  branch  of  one  of  the  most 
important  of  the  technical  industries  of 
our  country. 
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Birthplace  and  Home  of  Asa  Pollard,  the  first  man  to  fall  on  the  American  side  at  the  Battle  of  Bunker  HOL 
This  house  is  still  standing  in  practically  the  same  condition  as  originally.  It  is  located  on  the  road  from  Lexington  to 
Lowell,  in  the  town  of  Billerica.  Asa  Pollard  was  one  of  the  Minute  Men,  but  it  is  not  known  whether  he 
participated  in  the  Battle  of  Lexington  or  not.     Some  Minute  Men  from  Billerica  did  take  part  in  that  battle. 


Old  Powder  House,  Somerville,  Mass.  Built  prior  to  1 720.  When  first  built  it  was  a  windmill.  Sold  in  1 747 
for  a  magazine.  General  Gage,  commander  of  the  British  troops  in  Boston,  seized  the  powder  stored  there  in  1 774. 
In  1 775.  soon  after  the  Battle  of  Lexington,  the  American  Army  gained  possession  of  it,  and  stored  their  powder  there 
for  a  number  of  years.     The  relic  is  now  owned  and  preserved  by  the  Gly  of  Somerville. 
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The  Plymouth  Lindens,  Plymouth,  Mass.  In  1 750  a .  shipmaster  named  Cameron  brought  to  Plymouth  from 
Fnglan/I  in  a  raisin  box  a  few  rooted  slips  of  the  Elnglish  lindens.  Of  these  slips,  three  were  planted  by  Col.  George 
Watson,  then  a  prominent  resident  of  Plymouth.  From  slips  taken  from  these  trees,  the  row  now  standing  along  the 
street  were  planted.  In  1 760  they  were  about  15  feet  high.  At  the  present  time  they  stand  80  feet  in  height,  and 
are  from  10  to  14  feet  in  circumference  four  feet  from  the  ground.  The  trees  are  well  known  to  tourists  visiting  the  his- 
toric town  where  some  of  the  foundation  stones  of  popular  liberty  were  laid;  but  they  have  seldom  been  photographed. 


The  Harrington  House,  Lexington,  Mass.  There  is  no  definite  knowledge  of  the  year  in  which  this  house  was 
built,  but  it  was  standing  at  the  time  of  the  Battle  of  Lexington  in  practically  its  present  condition.  Its  situation  is  on 
the  left  side  of  the  Lexington  Common.  Directly  in  front  of  it  stood  a  part  of  the  Minute  Men  at  the  time  of  the 
battle,  April  19,  1 775.  The  owner,  Jonathan  Harrington,  one  of  the  Minute  Men,  was  wounded  at  the  first  discharge 
of  British  firearms.  When  shot  he  was  running  from  the  meeting  house,  where  he  had  gone  to  get  powder.  He 
dragged  himself  to  the  door  of  the  house,  and  died  at  his  wife's  feet 
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FIRE  APPARATUS  INSTALLED  IN  A  GREAT  DEPARTMENT  STORE. 


Fire  Departments  for  Single  Buildings 

A  Valuable  Principle  Capable  of  Wide  Application  Suggested  by  a  Recent 

Installation  in  the  Great  Retail  Department  Store  of 

Marshall  Field  t^  Company,  Chicago,  111. 


By  AYLMER  JACKSON 

Mechanical  Engineer 


AFIRE  DEPARTMENT  for  every 
building  seems  to  be  the  ten- 
dency resulting  from  the  erec- 
tion of  the  tall  and  huge  com- 
mercial structures  of  our  modern  cities. 
An  ideal  installation  of  the  kind  has 
recently  been  placed  in  service  in  the 
great  retail  establishment  of  Marshall 
Field  &  Company  in  Chicago,  the  largest 
store  in  the  world.  With  equipments 
like  this  established  in  every  large  build- 
ing, great  fires  such  as  recently  devas- 
tated Baltimore  and  Toronto  would  be 

(622) 


practically  impossible.  Even  with  the 
private  fire-protection  apparatus  that  was 
installed  by  commercial  houses  in  those 
cities,  the  spread  of  the  flames  was 
checked  and  many  buildings  saved.  It  is 
estimated  that  the  property  saved  in  each 
of  these  cities  by  such  equipment, 
amounted  in  value  to  $5,000,000.  Pri- 
vate fire  apparatus  is  always  on  the 
ground  ready  for  duty ;  while  the  city 
fire  companies  have  to  make  runs  from 
their  stations,  arrange  their  hose  lines, 
make  the  necessary  couplings,  etc.     A 
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bucket  of  water  in  time  may  extinguish  a 
fire  that  a  whole  fire  brigade  could  not 
quell  in  another  ten  minutes. 

The  apparatus  at  the  Field  store  con- 
sists of  a  Laidlaw-Dunn-Gordon  duplex 
Underwriter  pump  connected  by  single- 
reduction  gearing  to  a  waterproof  electric 
motor.  The  pump  cylinders  are  8  inches 
in  diameter,  with  12  inches'  stroke,  hav- 
ing a  theoretical  capacity  of  700  gallons 


per  minute  at  600  revolutions  per  minute 
against  140  pounds'  water  pressure.  The 
motor  is  shunt-wound  for  220  revolu- 
tions per  minute  at  230  volts,  and  is  in- 
closed, all  connections  being  carried 
through  pipes  screwed  into  the  frame,  so 
that  the  device  may  be  flooded  without 
affecting  its  action.  The  fields  and  ar- 
mature coils  are  cooled  by  fans  on  the 
armature  shaft. 


Lay  Excursions  in  Science 


Third  Paper 


By  CHARLES  PIERCE  BURTON 

Author  of  "The  Bafthful  Man  and  Others" 


THERE  is  an  old  saying  that  "fools 
rush  in  where  angels  fear  to 
tread."  This  possibly  accounts 
for  these  "lay  excursions"  into 
the  field  of  science.  At  any  rate,  I  am 
satisfied  in  my  own  mind  that  angels 
would  fear  to  tread  on  microbes.  Yet, 
here  am  I,  although  with  many  misgiv- 
ings, venturing  on  this  great  subject  of 
germs,  little  understood  by  myself  or  by 
anyone  else. 

One  of  the  most  astounding  develop- 
ments in  the  past  remarkable  decade  is 
the  rapid  manner  in  which  the  microbe 
has  come  to  the  front.  A  few  years  ago 
he  was  practically  unknown ;  he  was  not 
even  given  honorable  mention  in  encyclo- 
pedia or  dictionary.  To-day  every  self- 
respecting  encyclopedia  devotes  pages  to 
this  most  interesting  organism  ;  and  there 
is  not  a  dictionary  in  the  land,  of  any 
age  or  experience  whatever,  which  is  not 
filled  with  a  choice  assortment  of  mi- 
crobes from  one  cover  to  the  other.  That 
this,  the  smallest  of  organisms  visible  to 
the  scrutiny  of  the  microscope,  should 


become  at  a  bound  the  most  stupendous 
thing  in  nature,  may  well  cause  wonder. 

Nor  does  the  microbe's  ambition  know 
any  limit.  He  works  over-time,  entering 
into  human  affairs  with  a  persistence  and 
success  that  is  simply  astonishing,  not  to 
say  alarming.  In  a  few  short  years  he 
has  achieved  an  international  reputation, 
becoming  the  world's  bugbear,  the  ac- 
cepted scapegoat  for  all  the  sins  of  man- 
kind. Ah,  poor  microbe!  An  ungrate- 
ful public,  forgetting  thy  benefactions, 
wages  relentless  war  for  thy  extermina- 
tion. Weak  and  frail  creatures  that  we 
are,  were  we  not  made  a  little  lower  than 
the  angels?  Yet,  violating  repeatedly 
half  the  laws  in  nature's  category,  phy- 
sical and  spiritual,  we  learn  no  wisdom, 
but  attribute  all  our  misfortunes  to  those 
invisible,  inconceivable  microbes. 

Possibly  these,  the  most  feared,  the 
most  abused,  and  the  least  understood  of 
living  things,  need  not  our  pity,  nor  yet 
our  defense.  It  must  be  confessed  that 
the  microbe  has  always  shown  an  inde- 
pendence of  action  and  an  ability  to  take 
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care  of  himself  under  any  and  all  cir- 
cumstances which  must  command  re- 
spect, even  from  bitterest  foes.  But  the 
very  stones,  the  dust  of  the  earth,  com- 
munion cups,  and  telephone  receivers — 
yea,  the  ruby  lips  of  blushing  maiden- 
hood— cry  out  for  justice.  And  shall  we 
remain  supinely  by,  refusing  to  see  that 
justice  is  done,  because,  forsooth,  public 
opinion  is  against  us? 

The  microbe  is  nothing  to  me.  I  have 
no  special  interest  in  his  welfare.  Yet, 
when  this  creature,  thing  or  monstrosity, 
is  accused  of  going  up  and  down  the  land 
burning  haystacks  and  barns  on  top  of  all 
his  other  alleged  outrages  against  hu- 
manity, is  it  not  time  to  call  a  halt  ?  Ac- 
cording to  a  high  authority,  an  incendi- 
ary microbe  devotes  himself  to  spontane- 
ous combustion  in  the  hay-mow,  with 
disastrous  results  to  the  owner  of  the 
hay.  How  unfortunate  that  these  inter- 
esting parasites  are  not  visible  to  the 
naked  eye,  because  there  seems  no  possi- 
bility of  dodging  them.  Like  the  poor, 
they  are  always  with  us,  but  give  us 
more  trouble  than  the  latter. 

The  microbe  was  a  wonderful  discov- 
ery. We  accuse  him  of  causing  our  bald- 
ness, our  fevers,  our  diseases  of  all  kinds, 
until  we  fain  would  build  a  dust-proof, 
air-proof,  microbe-proof  house,  and  re- 
tire from  mortal  gaze,  safe  from  the  de- 
vastations of  unscrupulous  bacteria.  But 
we  forget  the  great  part  played  by  the 
microbe  in  nature.  He  gives  us  death, 
but  so  also  does  he  bring  us  life.  Our 
very  digestion  is  said  to  be  the  result  of 
his  industry.  He  poisons  our  drinking 
water ;  but  the  toper  owes  his  beer  to  the 
microbe ;  and  the  epicure,  his  wine.  The 
commonest  wine  microbe,  according  to 
the  late  lamented  Pasteur,  is  Saccharo- 
myces  ellipsoideus,  I  mention  this  fact 
that  it  may  not  be  confounded  in  the  pop- 


ular mind  with  the  Cryptococcus  vini, 
which  has  nothing  to  do  with  alcohol — 
never  touches  it,  much  to  its  credit. 

Perhaps  he  does  cause  our  bald- 
ness and  burns  our  barns,  but  he 
clears  the  surface  of  the  earth  of 
the  refuse  of  life,  and  makes  other 
life  possible.  Microbes  float  in  the 
air  we  breathe,  in  the  water  we  drink; 
not  a  day  passes  in  which  we  do  not 
come  into  contact  with  them  both  inter- 
nally and  externally ;  yet  our  very  bread 
and  butter  and  the  flavor  of  our  meats 
depend  upon  them.  The  effect  of  mi- 
crobes in  making  bread  digestible  has 
long  been  known  to  housewives.  Now  it 
is  claimed  that  bacilli  are  necessary  in 
the  manufacture  of  first- class  butter. 
Many  creameries  inoculate  their  cream 
with  the  butter  microbe,  better  know^n  as 
''Bacillus  No.  41,"  and  produce  June 
butter  in  January.  It  is  said  that  the 
patient.experimenters  tried  over  one  hun- 
dred different  microbes  before  they  could 
find  one  fit  to  eat. 

The  question  naturally  arises — What 
is  this  thing  which  worketh  from  life  to 
destruction,  and  from  destruction  back  to 
life  again?  What  is  this  modern  scape- 
goat of  science  of  which  we  are  all 
afraid?  What  in  all  creation  is  the  mi- 
crobe anyway,  a  thing  which  we  never 
saw,  yet  accept  with  a  faith  that  is  truly 
sublime  and,  turned  in  the  right  direc- 
tion, might  remove  mountains?  The 
borderland  between  plant  and  animal  life 
is  the  land  of  the  microbe.  Science  at 
first  accused  him  of  being  an  animal. 
Now  it  is  said  that  he  is  not  an  animal 
at  all,  but  a  plant.  It  does  not  matter. 
The  microbe  seems  to  have  come  to  stay, 
regardless  of  consequences.  Hats  off  to 
him!  He  is  no  more  a  mystery  than  is 
his  would-be  critic ;  for  of  all  the  mys- 
teries of  nature,  man  is  himself  the  chief. 
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Fifty  million  dollars  are  to  be  ex- 
pended in  giving  to  Chicago  the  ideal 
Chicago's  tunnel  system  of  America. 
Traction  Leading  Chicago  and  New 
Project  York  capitalists,  headed 
by  James  Stillman,  president  of  the  Na- 
tional City  Bank  of  New  York  City,  are 
behind  the  project.  Already  tunnels  have 
been  dug  under  all  the  principal  down- 
town streets  of  Chicago,  presumably  by 
the  Illinois  Tunnel  Company,  for  the 
purpose  of  inaugurating  an  underground 
freight  railway  system.  It  is  now  believed 
that  this  same  assemblage  of  wealthy 
capitalists,  representing  a  financial  power 
of  eleven  billion  dollars,  have  been  at  the 
back  of  the  Scheme  since  its  inception. 
Through  the  National  City  Bank's  twen- 
ty-four directors,  this  institution  is  rep- 
resented in  the  directories  of  357  other 
important  concerns,  including  railroads 
and  insurance  companies,  as  well  as 
banks  and  trusts.  All  four  of  the  known 
promoters  of  the  Chicago  Subway  com- 
pany are  directors  of  the  National  City 
Bank.  Mr.  Stillman  has  E.  H.  Harri- 
man,  Jacob  H.  Schiff,  and  P.  A.  Valen- 
tine as  colleagues  in  that  directory.  This 
makes  the  Chicago  Subway  company  a 
peculiarly  National  City  Bank  enterprise. 

A  two-story  tunnel  system  will  be  the 
result  when  the  ultimate  plans  are  carried 
out.  The  scheme  contemplates  traffic  ar- 
rangements that  will  succeed  in  solving 
ChicagoSc  traction  problems  for  all  future 
time.  Improvements  and  additions  are  to 
be  made  commensurate  with  the  city's 
growth.  For  the  present,  efforts  are  to 
be  concentrated  on  carrying  out  the  plan 
already  begun,  of  removing  all  heavy 
freight  traffic  to  the  underground  thor- 
oughfares. The  loads  now  hauled  to  and 
from  the  depots  in  heavy,  plodding,  me- 
nacing freight-trucks,  will  be  hauled  in 
the  subway  by  means  of  underground 
electric  freight  trains.  This  is  another 
blow  at  the  horse,  whose  sphere  of  use- 
fulness in  the  Western  metropolis  will 
thereby  be  greatly  diminished.    At  pres- 


ent the  heavy  freight  trucks  and  their 
kind  are  tlie  greatest  hindrance  to  Chi- 
cago's traffic.  They  monopolize  the 
streets  in  the  business  centers,  block  the 
street-cars,  hinder  automobile  and  light 
vehicle  traffic,  and  often,  in  the  event  of 
a  breakdown,  tie  up  the  city's  traffic  on 
certain  streets  for  hours  at  a  time.  All 
Chicagoans  know  the  inconvenience  of 
what  it  means  to  have  a  heavy  coal 
wagon  break  down  on  a  street-car  track. 

The  present  arrangements  plan  for 
having  all  this  kind  of  haulage  done  un- 
derground, and  for  reserving  the  light 
and  air  of  the  street  surface  for  the  peo- 
ple. Chicago  will  be  the  only  city  in  the 
world  to  have  this  kind  of  arrangement, 
other  great  cities  having  deemed  it  ad- 
visable to  haul  the  people  underground, 
and  to  reserve  the  streets  for  hauling 
coal,  provisions,  and  all  kinds  of  heavy 
freight. 

In  a  short  time,  however,  with  Chi- 
cago's rapid  growth,  the  streets  are  des- 
tined to  become  over-congested  from  pas- 
senger and  pedestrian  traffic  alone,  even 
with  the  freight  wagons  removed.  Then 
it  will  be  that  the  second  story  to  the 
subway — which  probably  will  already 
have  been  built — will  be  brought  into* 
service.  Then  underground  passenger 
cars  will  be  run  in  addition  to  the  surface 
cars,  as  in  New  York.  Boston,  London, 
Paris,  and  Berlin ;  but  in  addition  to  the 
passenger  subway,  Chicago  will  have  the 
freight  subway  to  alleviate  the  traction 
difficulties. 

In  this  project,  Chicago  will  undoubt- 
edly have  the  ideal  traction  system  of  the 
world.  For,  in  addition  to  the  freight 
tunnels,  passenger  tunnels,  and  surface 
cars — three  stories  of  traffic  one  above 
the  other — there  are  the  elevated  trains, 
adding  still  another  story,  and  the  nu- 
merous suburban  trains,  which  hurry 
passengers  to  and  from  nearly  all  sec- 
tions of  the  city  on  schedules  of  from 
two     to     twenty     minutes     apart.     The 

freight  tunnel  now  being  built  is  also  ta 
Digitized  by  VjUU^VIC 


THE   TECHNICAL   WORLD 


be  used  for  stringing  telephone  wires  and 
laying  tubes  for  the  new  pneumatic  tube 
service  that  will  take  many  delivery 
wagons  from  the  streets. 


There  are  several  methods  by  which 
whole  forests  can  be  dug  up  if  desired, 
Tiana  Untln      ^"^     taken     from     their 
^*^^         ^    original     site     to     adorn 
'***  parks     and     private 

grounds.  In  the  vicinity  of  New  York 
City  can  be  seen  grounds  ornamented  in 
this  way,  being  not  only  covered  with 
flower  beds  and  flowering  shrubs,  but 
shaded  with  full  grown  trees,  where  not 
long  ago  nothing  in  the  way  of  vegeta- 
tion existed  except  grass  and  weeds. 

The  apparatus  used  for  taking  up  and 
transplanting  trees  is  aptly  termed  the 
"tree  mover."  In  operating  with  one  form 


Transplanting  Trees.— Cutting  around  Roots. 

of  this  apparatus,  the  tree  is  dug  by  start- 
ing a  circular  trench  having  a  diameter 
of  thirty  or  forty  feet.  An  under-cut  is 
made  beneath  the  roots,  and  the  soil 
picked  out  and  caved  down  with  a  spad- 
ing fork  or  picking  rod,  the  points  of 
which  are  rounded  to  avoid  cutting  off 
the  roots.  The  loose  dirt  is  shoveled  out 
of  the  bottom  of  the  trench,  and  the  roots 
are  uncovered,  tied  in  bundles  with  lath 
yarn,  and  bent  up  out  of  the  way  of  the 
diggers.  If  the  roots  are  to  be  out  of  the 
ground  even  for  one  day  in  dry  weather, 
the  bundles  are  wrapped  in  clay  mud. 


damp  moss,  and  straw  or  burlap.  When 
the  digging  has  progressed  to  within 
from  four  to  eight  feet  from  the  center, 
the  tree  is  slightly  tipped  over  to  loosen 
the  central  ball,  which  cleaves  from  the 
subsoil  near  the  extremities  of  the  down- 
ward roots.  In  the  center  is  left  a  ball 
of  earth  five  to  twelve  feet  in  diameter. 

In  loading  for  removal,  the  cradle  of 
the  mover,  which  is  pivoted  above  or 
back  of  the  axle,  is  swung  over  to  the 
tree,  the  trunk  first  being  wrapped  with 
cushions  and  slats  so  that  it  can  be 
clamped  to  the  cradle  by  chains  and 
screws  without  injuring  the  bark.  By 
means  of  a  screw  nine  feet  long,  operated 
by  a  ratchet  lever  or  hand-brake  wheel, 
the  cradle  lifts  the  tree  from  the  hole 
and  swings  it  over  in  a  horizontal  posi- 
tion. Pulling  in  the  same  direction  by 
tackle  fastened  in  the  top  of  the  tree, 
aids  the  work  of  the  screw.  After  the 
tree  is  loaded,  the  roots  on  the  other  side 
of  the  axle  are  tied  up  to  the  perches,  and 
it  is  then  ready  to  be  taken  away. 

Another  plan,  devised  by  a  Western 
inventor  named  Wilkens,  is  even  more 
ingenious.  The  apparatus  consists,  first, 
of  a  steel  platfomi  from  43^  to  6  feet  in 
diameter,  fitted  around  the  tree  and  se- 
curely bolted.  This  is  equipped  with  a 
properly  arranged  steel  guide,  through 
which  the  steel  concave  shovels  are 
driven  down  around  the  platform  by  use 
of  a  maul.  The  shovels  are  sharp  and 
have  corrugated  edges  so  that  when 
driven  down  they  cut  oflF  all  roots  that 
project  beyond  the  circle  desired  to  be 
taken  up.  When  the  shovels  are  all  in 
place,  they  are  secured  to  the  platform  by 
means  of  a  steel  ring  and  locks.  The 
roots  of  the  tree,  together  with  the  earth 
in  which  they  grew,  are  thus  confined  in 
a  sort  of  steel  basket. 

The  transporter,  which  also  plays  an 
important  part,  is  ingeniously  con- 
structed of  steel  and  is  circular  in  form, 
having  an  opening  in  the  rear.  After  the 
machine  is  placed  about  the  tree,  the 
opening  is  securely  closed ;  and,  by  means 
of  properly  arranged  pulleys  and  ropes, 
two  men  can  lift  the  basket  with  the  tree 
and  earth  to  the  required  height.  Then, 
by  the  same  power,  the  tree  is  laid  back 
upon  the  cushion  of  the  transporter,  and 
is  now  ready  fBrgitTSa^fi^^^d^^t™"  ^^ 
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Carrying  Trek  to  New  Location. 

any  kind  is  put  upon  the  tree.    The  bark 
and  fiber  are  not  injured. 

When  the  tree  has  been  transported  to 
tlie  desired  point,  it  is  placed  over  the 
hole  where  it  is  to  be  planted,  in  such  a 
manner  as  to  plant  it  in  exactly  the  posi- 
tion in  which  it  grew  as  to  the  points  of 
the  compass.  The  tree  is  then  placed  in 
an  upright  position  by  means  of  the  hoist, 
and  the  basket  is  lowered  into  the 
ground.  While  still  held  in  proper  posi- 
tion, rich  soil  is  placed  about  the  basket 
and  properly  tamped.  The  shovels  are 
then  removed,  one  at  a  time. 


Judged  by  every  standard  that  meas- 
ures not  only  future  possibilities,  but 
Oklahoma's      present  attainments,  Okla- 

Claims  to        homa  has  to-day  all  the  in- 

Statehood  dispensable  requisites  of 
Statehood.  Though  the  development  of 
the  Territory  since  its  organization  in 
1889,  has  been  one  of  phenomenal,  al- 
most unexampled,  rapidity,  it  bears  every 
evidence  of  intelligent  direction  and  per- 
manent stability. 

In  1890,  when  the  first  census  was 
taken,  the  population  was  a  bare,6o,ooo. 
This  has  now  increased  to  about  650,000. 
Thus,  since  the  census  of  1900,  when 
the  inhabitants  numbered  398,331,  the 
numbers  of  the  population  have  nearly 
doubled ;  and  even  in  that  year  Oklahoma 
had  more  inhabitants  in  proportion  to 
area  than  twelve  other  Commonwealths 
included  in  the  galaxy  of  established 
States.  During  the  past  five  years  the 
increase  in  any  two-year  period  has  been 


not  less  than  35,000 ;  and  in  one  instance 
( 1900-02)  the  increase  was  over  143,000. 
This  rate  of  growth  is  unequaled  in  the 
history  of  any  other  Commonwealth  cov- 
ering a  similar  period  of  time. 

The  immigration  into  Oklahoma  has 
been  chiefly  from  the  States  lying  to  the 
east  and  north ;  and  it  has  been  of  a  class 
of  people  marked  by  indomitable  energy 
and  enterprise,  who  have  been  attracted 
by  the  records  of  success  in  establishing 
homes  and  acquiring  competences  that 
are  in  this  land  of  rich  resources  the  sure 
reward  of  honest  eflFort. 

The  great  bulk  of  the  population  are 
American-born,  the  foreign  element  up 
to  the  present  time  numbering  not  over 
five  per  cent.  The  percentage  of  illiter- 
acy is  still  less,  the  educational  system 
being  of  the  most  progressive  and  effi- 
cient stamp.  The  Indian  population  is 
only  about  12,000,  including  children,  and 
is  gradually  decreasing.  The  colored 
population  is  most  numerous  in  the 
southern  and  eastern  portion,  having  im- 
migrated from  neighboring  States,  but  is 
hardly  in  evidence  in  some  counties,  such 
as  Kiowa,  Woods,  and  Greer. 

The  social  atmosphere  is  characteristic- 
ally western  in  its  spirit  of  open  hospi- 
tality and  good-fellowship,  and  is  par- 
ticularly noticeable  to  the  stranger.  It 
induces  a  cordiality  of  feeling  and  com- 
munity of  interests  that  foster  business 
enterprise  and  the  upbuilding  of  social 
and  political  institutions.  The  character 
of  the  citizenship  is  of  the  best,  and 
crime  and  lawlessness  are  much  less  in 
this  Territory  than  in  many  older  mem- 
bers of  the  Union. 

With  its  inexhaustible  natural  re- 
sources, its  650,000  of  intelligent  Ameri- 
can citizens,  its  attained  wealth  of  $400,- 
000,000,  its  efficient  colleges  crowned  by 
seven  institutions  of  higher  learning,  its 
progressive  spirit  and  persistent  energy 
which  within  a  wonderfully  short  period 
of  time  have  transformed  its  sturdy 
childhood  into  the  full  stature  of  respon- 
sible manhood,  and  which  contain  the 
germs  of  still  more  brilliant  promise,  Ok- 
lahoma is  even  now  de  jure  a  full-grown 
member  of  the  sisterhood  of  States,  and 
is  amply  entitled  to  a  de  facto  recogni- 
tion of  that  status. — Alfred  S.  John- 
son in  The  Land  of  Now.    ""^^^i 
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Pressure  Indicated  by  Water  Gauges 

Question:  The  question  I  should  like  to  ask 
you  is  in  regard  to  Syphon  Gauges  or  Water 
Gauges,  where  the  pressure  is  measured  in 
inches,  (a)  How  many  inches  in  a  pound 
pressure  ?  (b)  Supposing  there  were  24  inches 
against  atmospheric  pressure,  how  many 
pounds  would  there  be  to  a  square  inch? 
(c)  How  many  inches  make  a  pound  in  pulling 
a  vacuum  on  the  same  gauge? 

Question  (a)  came  up  recently  in  our  shop; 
and  the  answers  were : — 25  inches  to  pound ; 
6  inches  and  a  fraction;  5  inches;  and  2 
inches,  to  pound  of  pressure. — H.  McD. 

Answer:  One  pound  pressure  would 
indicate  a  height  of  2.3094  feet  on  a 
water  gauge  at  ordinary  temperatures. 
This  is  equivalent  to  2.3094  x  12  (= 
27.71)  inches.  Expressed  in  another 
way,  one  inch  of  water  at  62"  F.  is 
equivalent  to  a  pressure  of  .036085  pound 
per  square  inch.  From  this,  we  find  the 
pressure  equivalent  to  24  inches,  to  be  24 
X  .036085  (==  .866)  pound.  The  pressure 
registered  by  the  water  column  is  the 
same  whether  the  column  is  connected 
with  a  vacuum  or  with  an  atmosphere  of 
greater  pressure. 


High-Speed  and  Stelf-Hardening  Steels 

Question:  Will  you  explain  to  me  just  what 
is  meant  by  the  terms  "high-speed  steel"  and 
"self-hardening  steel?"— A/.  L.  S. 

Ans7ver:  Broadly  speaking,  the  term 
*Miigh-speed  steel"  includes  all  those 
steels  which  can  generally  be  run  at  a 

(«28) 


higher  periphery  speed,  and  cut  harder 
metals,  than  the  ordinary  carbon  steels. 
In  order  to  accomplish  these  results,  a 
steel  is  made  containing  other  metals  be- 
sides iron.  To  distinguish  them,  they  are 
called  "alloy"  steels.  A  high-carbon  steel 
alloyed  with  other  hardening  ingredients 
will  be  found  more  efficient  for  machin- 
ing chilled  iron  than  the  regular  high- 
carbon  steel.  If  the  amount  of  certain 
hardening  elements  be  increased  to  a 
given  point,  the  steel  hardens  when 
heated  red-hot  and  exposed  to  the  air. 
This  is  called  "air-hardening  steel,"  al- 
though it  is  generally  known  as  "self- 
hardening  steel."  As  a  rule,  these  steels 
are  more  easily  injured  by  fire  than  car- 
bon steel ;  and  consequently,  extreme  care 
must  be  exercised  when  working  them. 
As  the  nature  of  steel  of  this  character 
depends  entirely  on  the  amount  and  kind 
of  the  alloy  used,  and  the  amount  of  car- 
bon present,  no  fixed  rule  can  be  given 
for  the  treatment. 


Thomson  High-Torque  Induction 
Meter 

Question:  Will  you  please  explain  the  action 
of  the  Thomson  high-torque  induction  meter? 
— /.  E.  M. 

Ansiver:  The  high-torque  induction 
meter  is  of  the  single-disc  tv'pe,  having 
two  damping  magnets  as  in  the  Thomson 
recording  wattmeter.    The  static  portion 


Digitized  by  V^UU^iC 


CONSULTING  DEPARTMENT 


629 


CONSULTme  DBPARTMBNT-iContiniied) 


of  the  meter  element  occupies  the  back 
portion  of  the  case,  and  is  magnetically 
separated  from  the  damping  magnets  and 
the  shaft  mechanism  by  a  magnetic 
shield,  which  serves  jointly  with  the  iron 


also  for  preventing  the  formation  of 
scale.  In  practice  it  has  given  good  re- 
sults. 

Answer  2:    As  to  the  best  method  of 
feeding  the  oil — ^this  depends  somewhat 


case  and  the  cover  to  protect  the  dampingc^^upon  the  conditions.    Ordinarily  the  best 


magnets  completely  from  any  stray  fields 
incident  to  heavy  load  or  from  short  cir- 
cuits that  might  otherwise  tend  to  weaken 
the  damping  magnets  and  impair  the  ac- 
curacy. This  shield  also  plays  an  im- 
portant part  in  the  general  behavior  of 
the  meter. 

The  necessary  torque  or  inductive-load 
accuracy  has  not  been  sacrificed  to  light- 
ness and  compactness,  although  both  size 
and  weight  have  been  reduced  as  far  as 
possible. 

The  case  of  this  meter  is  removed 
directly  toward  the  front.  It  is  made 
of  cast  iron  finished  in  black  enam- 
el, and  rests  upon  felt  packing  against 
the  back  frame,  to  which  it  is  securely 
bound  by  two  wing  nuts. 

The  register  is  of  the  "no  constant" 
type,  having  five  indicator  hands  like  all 
Thomson  recording  wattmeters.  The 
readings  are  uniform  with  those  of  the 
Thomson  recording  wattmeter,  and  may 
be  recorded  and  tabulated  upon  the  same 
system.  The  binding- posts  are  located 
at  the  bottom  of  the  meter  in  a  convenient 
position.  Access  may  be  had  to  them  by 
opening  a  small  cast-iron  lid  in  the  base 
of  the  meter. 

This  meter  is  manufactured  for  both 
two-wire  and  three-wire  systems;  and 
current  transformers  are  not  needed  ex- 
cept with  sizes  in  excess  of  150  amperes 
two-wire,  and  75  amperes  three-wire/ 
The  induction  meter  is  in  reality  a  modi- 
fied form  of  induction  motor. 


Kerosene  Oil  in  Boilers 

Will  you  please  answer  the  following  ques- 
tions through  the  Consulting  Department  of 
your  magazine? 

Question  i:  Is  kerosene  oil  a  good  resolv- 
ent of  scale  in  boilers? 

Question  2:  Is  it  best  to  put  in  a  small 
quantity  from  time  to  time,  or  to  put  it  in  by 
the  use  of  a  kerosene  injector?— £.  S. 

Ansiver  1:  Kerosene  is  recommended 
and  is  used  for  loosening  the  scale,  and 


results  are  obtained  by  feeding  little  and 
often.  However,  if  the  total  Amount  de- 
cided upon  is  very  small,  it  would  per- 
haps be  sufficient  to  send  it  to  the  boiler 
through  the  feed  water  once  a  day. 


Inside  and  Outside  Admission  Piston 
Valves 

Question  i:  What  is  meant  by  "inside**  and 
"outside"  admission  when  referring  to  piston 
valves  on  marine  engines? 


Fig.  I.    Insidb  Admission  Piston  Valtb. 

Question  2:  Why  is  it  that  on  a  triple-ex- 
pansion engine  having  piston  valves  the  high- 
pressure  and  intermediate-pressure  cylinders 
have  inside  admission  valves,  while  the  low- 
pressure  cjTlinder  has  an  outside  admission 
valve? — J.  L. 

Answer  1:  In  the  accompanying 
sketches  are  shown  the  types  of  valves 
you  have  mentioned.  In  Fig.  i,  the 
steam  is  supplied  to  the  middle  of  the 
steam-chest,  and  is  exhausted  from  the 
ends.  This  type  is  called  "inside"  ad- 
mission, since  the  steam  enters  the  cyl- 
inders over  the  inside  edge  of  the  ports. 
In  Fig.  2,  the  steam  is  supplied  at  the 
ends  of  the  chest,  and  is  exhausted 
through  the  middle  of  the  chest.  This 
represents  the  "outside"  admission,  and 
is  so  called  because  the  live  steam,  on 
entering,  goes  over  the  outside  edge  of 
the  port.  This  latter  arrangement  is  very 
similar  to  the  ordinary  simple  slide  valve. 

Ansiver  2:  The  advantages  of  the  in- 
side admission  ^r^^^^f^^J^^^i^A 
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Fig.  2.    Outside  Admission  Pistoh  Valve. 

exhaust  steam  are  well  separated,  and 
thus  heat  cannot  pass  easily  from  one 
to  the  other.  Further,  the  valve-rod 
stuffing-box  is  exposed  to  the  exhaust 
steam  only,  and  consequently  there  is  less 
trouble  experienced  with  the  stuffing^-box. 
The  inside  admission,  however,  is  not 
used  for  the  low-pressure  cylinder,  since 
this  arrangement  is  not  desirable  for  a 
cylinder  in  which  there  may  be  a  vacuum. 
The  reason  for  this  is  that  the  leakage 
past  the  stuffing-box,  in  the  case  of  a 
vacuum  in  the  cylinder,  would  be  inward : 
and  the  air  thus  entering  the  cylinder 
would  be  more  troublesome  than  the  es- 
cape of  steam. 


Pressure  in  Gas  Engines 

Question:  I  should  like  to  know  a  little 
more  of  the  gas  engine: — 

1.  How  many  pounds*  pressure  to  the 
square  inch  is  the  compression  in  a  gas  engine? 

2.  What  is  the  ratio  of  compression? 

3-  What  is  the  pressure  of  the  explosion,  at 
end  of  compression  stroke? 

4.  What  is  the  thickness  of  the  cylinder? — 
W.  J.  B. 

Ansiver:  i.  Owing  to  the  decrease 
from  atmospheric  pressure  in  the  in- 
drawing  charge  of  the  cylfnder,  caused 
by  valve  and  frictional  obstruction,  the 
compression  seldom  starts  above  13 
pounds  absolute.  The  pressure  at  the 
end  of  compression  will  depend  upon  the 
percentage  of  clearance.  In  various 
engines  this  pressure  will  run  from  40  to 
100  pounds,  gauge. 

2.  The  ratio  of  compression  varies 
from  3  to  5,  about  4  or  4^/^  being  com- 
mon practice. 

3.  Ignition  usually  takes  place  near 
the  end  of  the  compression  stroke ;  and 
the   pressure 
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A  School  Within  Itself 
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pends  upon  the  working  fluid,  the  ratio 
of  the  mixture,  compression,  etc.  Ordi- 
narily this  pressure  will  vary  from  140 
to  over  300  pounds.  In  the  Diesel  en- 
gine, pressures  of  over  500  pounds  have 
been  recorded. 

4.  The  thickness  of  the  cylinder  will, 
of  course,  depend  upon  the  dimensions  of 
the  cylinder  as  well  as  on  the  kind  of 
working  fluid  and  the  pressure  to  be 
used.  In  small-sized  gas  engines,  the 
thickness  is  about  3/2  inch.  An  engine  of 
50  horse-power  would  require  a  cylinder 
about  I  inch  thick;  and  larger  sizes,  in 
proportion. 


Spontaneous  Combustion — Noise  of 

Electric  Spark— Wood  for 

Xylophone 


Question  i: 
bustion  ? 


What  causes  spontaneous  com- 
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Question  2:  What  causes  the  noise  from 
the  spark  of  an  induction  coil? 

Question  3:  What  kind  of  wood  is  used  in 
a  xylophone? — E.  G.  B. 

Answer  i:  The  most  common  exam- 
ple of  spontaneous  combustion  is  that  of 
oily  waste.  Combustion  is,  of  course, 
simply  a  combining  with  oxygen.  In  the 
case  of  oily  waste,  the  oil  is  divided  up 
into  very  fine  particles,  so  that  for  a 
given  quantity  there  is  an  enormous  sur- 
face exposed  to  the  air,  and  consequently 
oxidation  takes  place.  This  causes  a 
slight  increase  of  temperature,  and  this 
increase  of  temperature  increases  the  oxi- 
dation until  at  last  the  temperature  be- 
comes sufficiently  high  to  produce  a  fire. 

Answer  2:  The  noise  produced  is  due 
to  the  same  cause  as  is  thunder.  The 
spark  heats  the  air  in  its  path,  causing 
sudden  expansion  and  compression  there- 
about, which  is  followed  by  a  sudden 
rush  of  air  back  into  the  partial  vacuum 
thus  caused,  and  this  causes  the  sound 
referred  to. 

Answer  7;:  In  the  construction  of  a 
xylophone,  the  best  material  to  use  is  red 
birch  or  rock  maple.  It  must,  of  course, 
be  thoroughly  dry  to  get  the  proper  ring. 
The  mallets  may  be  made  of  the  same 
wood  and  spring-brass  wire  used  to  fas- 
ten the  head  to  the  handle.  ^ ^^^\ 
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Water  Pressure  in  Pipes 

Question:  Can  you  give  me  a  short  and  ac- 
curate formula  by  which  I  can  determine  the 
pressure,  per  square  inch,  against  which  a 
steam  pump  has  to  work  in  the  following 
cases  ? 

(i)     When  length  of  line  and  vertical  ele- 
vation are  given; 

(2)     When  length  of  line  only  is  given, 
straight. 

In  neither  instance  is  friction  to  be  considered. 
— /.  L.  B. 

Answer:  Neglecting  the  friction  of 
the  water  flowing  in  pipes,  the  only  pres- 
sure to  be  overcome  is  that  due  to  the 
static  head.  In  Case  i,  then,  the  only 
pressure  is  that  due  to  the  elevation. 
Knowing  the  elevation  or  head  in  feet, 
the  pressure  per  square  inch  is  found  by 
multiplying  the  head  in  feet  by  .433.  The 
only  additional  pressure  required  by  the 
length  of  the  pipe,  is  that  due  to  the  fric- 
tion; and  since  you  state  that  this  is  to 
be  neglected,  the  pressure  determined  as 
above  covers  your  question. 

In  Case  2,  where  the  length  of  the  line 
only  is  given,  the  pressure  cannot  be  de- 
termined, since,  as  explained  above,  the 
only  pressure  would  be  that  due  to  the 
friction  of  the  water  in  the  pipes.  Neg- 
lecting the  friction  of  the  pump,  but  tak- 
ing into  consideration  the  friction  of  the 
pipes,  the  necessary  steam  pressure  can 
be  found  in  each  case  by  adding  the  pres- 
sure due  to  the  static  head  to  the  pres- 
sure required  to  overcome  the  friction 
in  the  pipes.  The  friction  loss  in  pounds 
per  square  inch  for  each  100  feet  of 
length  is  generally  given  in  pump  cata- 
logues. You  will  find  this  friction  loss 
to  vary  in  any  one  size  of  pipe,  about  as 
the  square  of  the  velocity.  Also  the  fric- 
tion loss  due  to  a  given  quantity  of  water 
flowing  through  a  pipe,  will  be  consider- 
ably less  as  the  diameter  of  the  pipe  in- 
creases. 


Carrying  Pcwer  of  Trtnsformep 

Question:  If  a  transformer  is  rated  at  500 
watts  at  1,000  volts  primary,  and  5  amperes  at 
50  volts  secondary,  or  10  amperes  at  100  volts 
secondary,  will  this  transformer  carry  1,000 
watts  at  TOO  volts  secondary? — M.  G.  IV. 

Anszver:  In  the  first  place,  you  prob- 
ably mean  thafei||]^^5^iis|^5ni^f^plies 
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WHEN  ALL  AT  SEA 
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CThis  is  what  one  customer  has  to  say 
about  the  Dies  we  send  out  with  our 
Pipe  Cutting  and  Threading  Machines : 

II  We  bought  our  machines 

"  over    twenty-five   years 
ago,  and  are  using  sOme  __ 
of  the  original  dies  today.  || 

CLet  us  tell  you  about  the  lasting  qualities 
and  small  repair  bills.  Our  machines  are 
tlie  Standard.  Made  in  all  sizes,  for  cutting 
and  threading  ^'  to  18'  pipe. 

Bi^aU  %  KeUer  Mfg.  Co. 

Leclaire,   Ed  wards  ville,    Illinois    [ 


Have  You  Success? 

I  Everyman  oorUainB  ioUhin  himmilfthat  ^s^y^jgr 
which  leads  to  aiiccese  or  failure,  accord'  ^S^f^ 
ingaa  he  makes  uac  of  it. 
Do  you  know  that  Jay  Gould  who  died  wortb  $100,000,000  besan 
by  sdling  rat-traps;  that  Camesie  worked  for  $3.00  per  week; 
that  Schwab  was  a  cart-boy?  There  was  a  method  by  which 
these  men  succeeded.  Tou  are  starting  in  life,  get  the  method, 
it  is  contained  in  **HOW  TO  ATTAIN  SUCCESS." 

••  HOW  TO  ATTAIN  8U00ESS »» is  a  text-book  for  those  who 
will  hare  success  —  it's  not  filled  with  nlceljr  spun  theories,  but 
giTSs  the  master-key  to  your  capacity  and  powers. 

A  100.00  man  writes  he  studied  its  prlndples  hard  and  now 
has  an  income  in  the  five  figures.   Yon  oak  do  ths  samb  ~  it*s 

Oiri.T  I.BAB1IXNO    AND    DSTBLOPXMO    TOTJB    OWX    POWBIIS    AND 

yoBOXs— do  this,  sucoees  will  be  yours. 

To  the  ambitious  man  or  woman  possessed  of  energy  **  HOW 
TO  ATTAIN  SUCCESS"  will  unfold  a  world  of  possibility  — 
will  transform  hope  of  success  into  realization.   Sent  on  receipt 

^^  CHAS.  VANAGH, 

Roon\  S.  992  HArrison  St.,  ChiOAgo. 


What  Is  Daus'  Tip-Top 


TO  PROVE  ^^"^^l 


ia  tVio  best  and  airm  pleat  device 
for  making  lOD  coplea  from  pijn 
written  ^nd  50  copies  from 
typewritten  oriffinal,  ^e  will 
nhlp  complete  duplicator,  cap 


aiae,  without  deposit  on  ten  ( 10)  days '  trial 

Price  $7,50  leas  trade  discount  of       d^ff  f^f\  ***+ 
33ld  per  coDt  or ^O.UU   UcX 

The  Felix  G.  L.  Daus  Duplicator  Co. 
Daufl  Bmlding,  ill  John  Street,  Wew  York  City 


CONSULTING  DBPARTMSNT-(Continu6d) 

lo  amperes  at  50  volts  secondary,  or  5 
amperes  at  100  volts  secondary,  because, 
if  it  is  a  500-watt  transformer,  the  output 
should  not  exceed  this  amount.  In  order 
to  obtain  a  secondary  voltage  of  100,  you 
would  need  to  double  the  primary  volt- 
age ;  and  this  would  probably  cause  suf- 
ficient heating  to  destroy  your  transform- 
er, which  is  not  designed  for  such  volt- 
age. Moreover,  you  could  not  expect  to 
obtain  double  the  output  for  which  the 
transformer  was  designed. 

From  the  standpoint  of  copper,  there 
would  be  no  difficulty,  as  your  current 
would  be  no  greater  than  before ;  but  if 
the  flux  paths  of  your  transformer  are 
designed  for  500  watts  and  a  definite 
primary  and  secondary  voltage,  you 
could  not  expect  to  double  these  factors, 
and  it  is  evident  that  you  could  not 
reasonably  hope  to  obtain  1,000  watts 
from  your  500-watt  piece  of  apparatus. 
If  your  secondary  is  wound  in  two  sec- 
tions, then,  by  connecting  the  two  in 
series,  you  could  obtain  5  amperes  at  too 
volts ;  and  by  connecting  them  in  parallel, 
you  could  obtain  10  amperes  at  50  volts. 
If  your  primary  is  wound  in  two  sec- 
tions normally  giving  500  watts  at  1,000 
volts,  you  can  impress  2,000  volts  on  the 
primary  by  putting  the  two  primary  sec- 
tions in  series. 


Effect  of  Equalizer 

Question  i:  Two  direct-current  machines, 
one  shunt-wound  and  one  series-wound,  are 
running  in  multiple.  Does  the  equalizer  affect 
the  shunt  in  keeping  them  in  balance? 

Question  2:  How  does  a  machine  get  re- 
versed with  the  equalizer  in,  when  two  ma- 
chines are  running  in  parallel.'* — T,  M. 

Answer  i:  A  series  and  a  shunt  ma- 
chine could  not  be  operated  in  parallel. 
The  equalizer  would  do  no  good  in  this 
case  in  assisting  the  machines  to  keep  at 
the  same  voltage.  In  fact,  a  series  ma- 
chine is  in  very  unstable  equilibrium 
when  used  in  parallel  operation,  even 
with  another  series  machine,  unless  spe- 
cial connections  are  made. 

Answer  2:  When  two  machines  are 
running  in  parallel,  if  the  voltage  of  one 
machine    falls    very    decided! jL>iflMiluiy 
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BURNriAM 


STEAM  PUAfP 


Ib  the  only  steam  pump  having  a  flat-faced  steam  valve  with  one-eigrhth 
to  one-quarter  inch  clearance,  which  will  not  short  stroke  nor  injure 
from  load  to  no  load  without  chanflre  of  throttle. 

We  would  be  pleased  to  send  to  any  one  upon  request  our  "Red  Book." 
We  have  only  a  few  left 


MANUFACTURED 

BY  THE 

Union  Steam  Pump 
Company 

46    S«iith  Madison   Str««t 
BATTLE  CKEEK.  MICHIGAN 

Smnd  ^or   Catalog   /i  o .  IS 


^fer^ 
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"Star"Latliesjrr: 

High  grade  screw  cutting  engine  Lathes,  with  forged  crucible 
steel  hollow  spindles,  phosphor  bronze  bearings,  gear-driven 
reversible  feeds  with  strong  friction  drive  in  apron,  patented 
spring  nuts  which  allow  quick  shift  of  change  gears,  also 
Draw-in  Chuck,  Gear-cutting,  Milling  and  Taper  Attachments 
if  desired. 


Suitable  for  electrical  and  repair  work,  model  makers, 
gunsmiths,  technical  schools  and  fine,  accurate  ma- 
chine shop  and  tool  room  service.  Ask  for  Catalog  B. 


(78) 


The  Seneca  Falls  Mfg.  Co. 


gandiiinch      <<QTA'D"      FootLatbeft 
9, 11,12. 14  inch     OXAIV      Power  Lathes 


115  Water  Street 


Seneca  Falls,  N.  Y.,  U.  S.  A. 


r 


are  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,  it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17G.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.       Athol.  Mass.  U.  S.  A. 


CRANE  RENEWABLE  SEAT  AND  DISC  VALVES 

The  Renewable  parts  are  made  of  hard  and  superior  composition;  far  better  than 
the  usual  composition  put  into  Valves,  and  we  do  not  hesitate  to  say  they  will 
last  many  times  longer  than  those  in  the  ordinary  Valve. 

They  are  especially  suitable  for  any  hard  work  where  extreme  pressure  is  used 
and  where  the  wear  and  tear  on  the  Valve  is  moat  severe. 


New  York 
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Baltimore 
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Kansas  City 
Siooz  City 
Omaha 
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electrical 

Dynamos  and  Motors 


Fans, 
Lamps  and 
Telephones 


Write  for 
CaUloguea, 
BuUetios 
and  Prices 


We  carry  an  im- 
mense stock  and 
make  prompt 
shipments 


The  Wesco  Supply  Co. 

St  Louis,  U,  S.  A. 


reason — such  as  its  prime  mover  slowing 
down  or  the  loss  of  its  shunt-field 
through  an  open  circuit — then  the  other 
machine  will  send  a  current  in  the  re- 
verse direction  through  its  series-coil, 
tending  to  run  it  as  a  motor.  The  first 
machine  will  then  be  required  to  run  as  a 
motor,  driving  its  prime  mover  as  a  load, 
thus  taking  a  heavy  current  through  its 
series-coil,  which  may  be  sufficient  to 
overcome  the  shunt  magnetization,  there- 
by reversing  the  field. 


Otto  and  His  Auto 

*Tis  strange  how  fashion  makes  us  change  the 
objects  we  admire; 

We  used  to  sing  the  tireless  steed,  but  now  the 
steedless  tire. 

So  Otto  bought  an  auto,  so  as  not  to  be 
antique ; 

But  the  thing  was  autocratic,  as  well  as  auto- 
matic. 

And  the  auto  wouldn't  auto  as  it  ought  to,  so 
to  speak. 

He  thought  to  hire  an  auto-operator  for  the 

work. 
And  first  he  hired  a  circusman,  and  then  he 

hired  a  Turk, 
For  he  knew  the  circusman  drove  fifty  horses 

with  success. 
And   if  a   man   be   shifty  enough  to   manage 

fifty, 
'Tis  palpable  enough  he  ought  to  manage  one 

horse-less. 

As  for  the  Turk,  'tis  also  plain,  deny  it  if  you 

can, 
He  ought  to   run  an  auto,   for  a   Turk's  an 

Ottoman. 
'Twas  all  in  vain ;  so  Otto  moved  to  Alabama, 

purely, 
That  he  might  say:    "I'm  Otto  from  Mobile^ 

and  my  motto: 
*A  Mobile  Otto  ought  to  run  an  automobile, 

surely!'" 

So  Otto  fought  the  auto  and  the  auto  it  fought 

Otto, 
Till  the  auto  also  got  too  hot  to  auto  as  it 

ought  to; 
And    then.    Great    Scott!    that    auto    shot    to 

heaven — so  did  Otto — 
Where  Otto's  auto  autoes  now  as  Otto's  auto 

ought  to. 
— E.  V.  Cooke  in  the  Book  of  the  Royal  Blue. 
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Model  H,  7  h,  p,  (ample  for  grades  up  to  40  per  cent)  Speed 
up  to  25  miles  an  hour.  $850.  Complete  with  tools,  oilers, 
pump,  repair  kit,  brass  oil  side  lamps  and  brass  horn.  Im- 
mediate delivery. 

In  this  model  the  front  axle  is  a  inches  in  diameter  with  ^  inch 
wall,  drop  forged  spring  brackets  and  steering  knuckles.  The 
rear  axle  sleeve  is  aj^  inches  in  diameter  with  ^  inch  wall.  The 
driving  axles  are  solid,  x)^  inches  in  diameter,  with  the  driving 
gears  formed  on  the  inner  ends  integral  with  the  axle.  The 
differential  is  carried  in  a  heavy  drop  forged  yoke  on  large  ball 
bearings  contained  in  hardened  cups  and  adjusting  cones.  The 
outer  ends  of  the  axle  are  supported  by  large  hardened  rollers 
on  hardened  sleeves  and  cups. 

Send  for  a  copy  of  THE  RAMBLER  MAGAZINE  (free,)  and  other  printed  tnatter 

Thomas  B.  Jeffery  &  Company 

Main    Office    and  Factory:     KENOSHA.    WISCONSIN 

New  York  Agency  Branches  Represenutives  in  all 

134  West  38th  Boston,     .     .     145  Columbus  Avenue  other  leading 

Street  Chicago,   .      302-304  Wabash  Avenue  cities 

Philadelphia,     242  North  Broad  Street 


M   W  Street 
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Tufts  College 


DEPARTMENT  OF 

ENGINEERING 

CiTU,  Hecbanlcal,  Electrical 
and  ChemicAl  Bngineering 

New  Laboratories  and  Excellent  Equipment.  Beautiful  site 
within  four  miles  of  Boston.  PreiMuratory  Department  for 
students  who  have  had  enirineexinff  practice^  but  insufficient 
preparation  for  college  work. 

For  information  conceminsr  ooursee  and  positions  of  sxad- 
fintfiiT,  address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P*  P.,  Mass, 

Rensselaer     \ 
/j.  Polytechnic^^ 

tMaleBMninaUonaproTidedfor.  SendfagaOstakgag 


,   —. —  —  —  _— —^ —      9 

Institute, 

Troy,  N.Y. 


Home-Making 

A  New  Prof ession 

HOME-MAKING,  as  now  taught  in  some  of 
the  colleges,  ranks  as  a  profession  as  truly  as 
any  occupation — it  is  greatest  in  numbers  and 
greatest  in  its  effect  on  the  individual  and  on  society. 
"As  a  man's  home  is,  such  is  his  life." 

The  basis  of  this  new  profession  is  Hygiene — 
all  that  makes  for  health — personal  hygiene,  health- 
ful surroundings,  healthful  food,  cooking,  clothing* 
care  of  the  sick,  the  right  care  of  children,  etc 
Then  comes  the  Economy  of  Living — true  economy 
of  time,  effort  and  expenditure,  system  of  work, 
household  conveniences,  the  division  of  income, 
buying,  household  accounting,  etc.  Then,  the 
Simple  Life — living  in  a  simple,  rational,  artistic 
way;  and — most  important  —  the  Children,  whose 
health,  character  and  final  success  in  life  is  so  largely 
determined  by  the  homo  care  and  training. 

Every  woman  who  would  like  to  have  something 
better  than  tradition,  hear -say,  and  scraps  of  informa- 
tion as  guide  in  her  life  work  will  be  interested  in 
the  Announcement  of  the  American  School  of  House- 
hold Economics  which  tells  of  the  authoritative 
correspondence  instruction  and  advice  given  by 
prominent  teachers  of  the  "profession  of  home- 
making." 

This  attractiye,  illustrated  48-paKe  book  will  be  mailed  free 
to  any  one  seading  a  postcard  addressed  A.  S.  H.  B.  3311 
Armour  Avenue.  Chicago,  111. 

^^^^P    If  you  are  interested  in  any  kind  of  investment. 

^^^^  Oil,  Mininsr,  Plantation.  Industrial.  Landa.  Stocks. 
Bonds,  Mortsasres,  etc,  send  us  your  name  and 
address  and  we  will  send  you  The  Investor's  Review  for  tiiree 
months  free  of  chaxve.  A  journal  of  advice  for  investors. 
Gives  latest  and  most  reliable  information  concerning  new 
enterprises,  Knowledfre  is  power.  Great  opportunities  come 
and  ffo.  Great  fakes  likewise.  Get  posted  before  investing 
Write  tOKlay.    UVBSTOR'it  UVIEW,  16M  «iaff  Bl4f .,  OfllVAfiO.  ILL 


Months  Free 
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'Sew  Type  of  Duplicator 

A  DUPLICATOR  is  invaluablc  in  the 
school-room,  or  any  place  where  it  is  nec- 
essary to  make  a  number  of  copies  of 
manuscript  quickly  and  inexpensively. 
To  be  able  to  reproduce  from  loo  to  150 
copies  from  one  original,  means  a  great 
saving  of  time  and  labor. 

In  one  of  the  most  efficient  of  the  nu- 
merous devices  for  this  purpose — one  of 
recent  invention,  known  as  the  "Tip- 
Top"  duplicator — the  apparatus  consists 
of  coated  paper  stretched  on  two  cog 
wheels,  a  rubber  smoother,  sponge,  and 
ink. 

The  modus  operandi  is  as  follows : 

The  original  is  written  on  a  smooth 
ledger  paper,  then  applied  to  the  coated 
paper  and  left  to  adhere  i  J/2  to  2  minutes. 
This  paper  produces  the  "negative"  from 
which  the  desired  number  of  copies  may 
be  reproduced.  The  coated  paper  is  more 
convenient  than  a  glue  mixture,  in  that 
no  washing  is  necessary,  supplementa^^'' 
rolls  of  negative  paper  being  procurable 
at  small  cost. 


Recently  Graduated 

'T'HE  following  students  have  beer 
*  graduated  from  the  American  School 
of  Correspondence  since  the  November 
number  of  The  Technical  World  was 
issued : 

Camacho,  Frank  E.,  New  York,  N.  Y.-— 
Course :     Mechanical. 

Campbell,  John  K.,  East  Los  Angeles,  Cal. — 
Course :     Mechanical-Electrical. 

Davis,  Hoyt  C,  Davis,  W.  Va. — Course: 
Stationary. 

Dehlin,  Adolph,  Chicago,  111. — Course:  Sta- 
tionary. 

Dixon,  Wra.  E.,  Northboro,  Mass. — Course: 
Stationary. 

Hogg,  Geo.Avinar,  Wanganui,  New  Zealand. 
— Course :     Stationary. 

Larrca,  Gabriel  Bineto  F.  de,  Madrid,  Spain. 
— Course :     Mechanical- Electrical. 

McDonald,  Elmer,  Milwaukee,  Wis. — 
Course :     Stationar^igiti^ed  by  ^^UU^IC 
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INTERESTED  IM  MECHANICS? 

Our  monthly  jourrial.  Modern  MACHiNERVt  keeps  you  Informed  on  progress  in  the 
mechanical  field.  Nicely  illustrated,  interestingly  written.  Valuable  aUke  to  shop 
man    or   plant    owner.    We    give    liere  the    table  of  contents  of  the    July,    1904,  number. 

■ACHllfEHF  IXB16IT  IT  ST.  LOUIS. -i  RATIOIfAL  BASIS  FOR  WAGES. -CB  AS.  r,  CBRISTENSEN,  HE.-TBE 
BEESTAL  NATIONAL  AHMOB¥. -MOLDING  MACBINES.-TBE  ALTINETEB.-A  TRAVELING  MACBINE  5BUP> 
—FORMING  TWIST  DRILLS. -PSOTO  TAKilN  BY  HADIIIH.-tiEBMAN  BIGB-SPEED  LOCOMOTUE.-IRON  AND 
STEB  PROSPECTS  IN  FRAKCE.-MACBINE  POR  SPLITTING  WOOD.-NEW  FLOATING  DOCK  IN  GERWANY,- 
COST  OF  STEAM  VS.  BORSE  POW£R.-R£FRI<;£RATING  MACB'Y  IN  BATTLESBI PS. -POWERFUL  TOYS  OF 
WEALTBY  AHEBICAIIS.-WASTED  lACBINERY  ON  PANAMA  CANAL-ELECTRIC  POWER  ERA  IN  SCOTLAND. 
-PJHEUMATIC  MAIL  TUBE  TESTS  IN  CBICAGO^-TBifi  PAY  CBECH  SYST EM. -STORY  TOLD  AT  WORLD'S 
FAIR.-NEW  MACBINERVOFTBEMONTI.-fllNTS  IN  MECBANICALENGINEERING.^DESTIONS  AND  ANSWERS. 

IIHIIIf^EIICIITi— With  every  sub^ 

IliUUuCnCIl  I  m    scription  we  send 
free    any   one    of    the    three    Premiums 
mentioned    below.      Subscribe   now^ 
SLOO    per    yean     No  back  numbers 
furnished,         

The  Handiest  Thing  in  the  Worid  is 

«    ^'llAiiL    lifftijilifi  IfVouHavfl   Not  Got  m   -*t>ei>R 

3        UeSK    nBlCn  watch"  you  Ou^lit  to  G«tOn« 

Tbey  witL  keep  just  a:;  j^dod  time  as  an  expensive  ^atch;  can  be  placed 
iuiTwhero  on  your  desk,  or  may  be  carried  in  your  pnckel.  Dnco  you  find 
Lew  convii[iii>nt  a  dcAk  walch  J9  you  wiU  wonder  how  you  ever  rot  alonj; 
without  one.  The  watcb  la  reijulAr  pockLit  sicen  full  nic^kelod  CUSA,  keeps 
accurate  ume  and  runa  thiny  hours  with  cue  windinf . 

You  Ever  Feel  the  Need  off  a  Style? 


.^,yNS?*^->^ 


Gravity 


^st^^i^^f^ 


A  St  j^lo  b  A  Pencil  that  writes  wltti  Ink— It  l>  not  a  Pen^    There  is 
ItGt  a  man  In  the  world  ^-ho  uses  a  lead  pencil  but  has  wished  that  jt  were 
IXJ^sLble  tn  have  at  s^Usfiictory  pencil  tliat  used  itik  instead  of  lead.     Well, 
here  Jt  ii      It  is 
not 
th  c 
old- 

ioned  stylo  wlib 

B  stiff  needle  or  sprintf  needle;  Li  has  just  been  patented  and  placed  on  the  market.  U  in  catl&d  the  Gravity  Stylo^ 
and  itA  name  biirnihei  the  principle  on  which  It  works.  It  is  only  anotht^r  ini^ti^nce  o(  Eoins  bacli  %q  Nature  £  law^  to 
tind  success.  One  crcat  ad  van  la  bc  about  these  Stylos  ie  that  vi  hen  left  lyinit  on  the 
desk  they  are  at  their  be&t;  even  if  left  there  for  Gcveralday$  withutit  any  cap  on  they 
will  ncii  leak  and  will  be  ready  to  write  the  instant  the  point  (ouches  the  p»per.  For 
inlhtk!  p^urpOMS  they  are  uneqnaled.  Kulinit  done  with  a  Stylo  is  aft  even  and  per- 
fect as  that  done  by  machinery.  If  you  have  a  Styio  you  have  a  pencil  that  is 
fllwajs  ready  jjuiil  like  a  lead  pencil),  the  advantape  beinj  that  ink  is  usad. 


How  Far  Do  You  Walk 
in  a  Day? 


Did  it  ever  occur  to  yon  that  perhaps  you  walked  miles 
jufit     Roine    around    your  shop  ot  office?     Perhaps 
you'd  Like   to  knowt.    Jf  so,  get  a  Pedometer-    A 
Pedometer  is  aninicmouB  affair  that  poes  when 
jrou  BO  and  slops  when  you    stop.    You  put 
it  in  your  pockKi  like  a  watch  {it's  smaller 
than  a  watch .  too],  and  when  you  want  to 
know  how  far  you  have  walked,  all  you 
have  to  do  is  to  look  at  the  Pedometer, 
T}i(«5e     instruments     have     hereto- 
fore been  very  ej; pensive,  costinB 
ffoni     ten    to    hfteen    dollars, 
but   this   one   has   just   been 
placed  on  the  tnarket.    It  Is 
not  a  toy,  but  an  accurate 
and     valuable    recorder 
of  distance  which  any 
man  will  And  it  worth 
while  to  have. 


JAS. 


ModBm 

Itaohinery. 

SetJurityBld^. 

UkVTI  EUEN:  — 

ICni'Uii*ecl  flud 

HtHnl  Hr.rl.'m   Mflrcbtn- 

vry   fjnr  OTie  ypT^  and 

tis  luTHirrliirK^tf  ^  llh  your 

n\Tvr.  plf'Ei-e  Wfni\  TUP'.  fi«e 

of  ohflTTre,  One  Jhtk  W»tch. 

One  Stylo.      I>ne  FedDTnater- 

y^KUf'?.  truly. 
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Learn  the  Violin 

It  li  A  lure  lource  of  reireiiar, 
AS  well  a i  A  moBt 
iSeilr&li]« 

FREE 

Iiutructliin 

Nttite  Hone  J  Eatr 

A  Tlolin  r"?rt'oriiier  of  ^v^n 
i.K]iJrnflry  <ihim>  laaM  at  ^umiUHIld  J. 
rvu*(y  sourtM  uf  income- -ts.oo  to  l^OO 
an  evMiilTij;  is  eiaajly  obtained  wrth= 
out  ifiterf^Tfljioe  wlthotue  a  tv^ul^r  dally  oMrupftti&n.  and  Jn 
tbe  Lan^r  cltlca  tbotiAaiid^i  of  pen&onB,  boCU  men  and  nf»raFnt 
iti&ktF  ibtflr  Uvelibood  wltb  tHo  yloito,  and  iujii[«  fijilajidid 
Incomes. 

Ptm  iBttmctioik  by  MaII 

We  bars  b€«Mi  iit-arly  u :;  ear  arran^n^  u  iilaia  of  Inittrnctloa 
hy  irblcb  eivcU  i indent  ca»  havi>  th^  ben^dt  ot  iuHt^rufrtLon 
frrhm  experienced  and  {routine tent  teiu'tiiLirii, 

WitU  i]tir  perH>:n&1  letters  uf  JnRtriictlon  from  our  CeaoherB 
and  lllu  tit  rated  con  rue  of  le^jiiODii,  flner«^r- board  choirt  and 
bundrM4J  iwge  book  contnlninff  Kim  pie  ^  elear  and  i-nTicimj 
InstmctioiLd »  beaucl fill exerclneaaEid  tuue^ .^c Jir« (enabled to 
tefc;b  ^nd  Interest  tbe  student  in  a  way  neve  r  L^rore  |>t>&iilibk« 

C^miilAte  Smdent't  Outfit 

Fdl]  CoHne  Lrtlftp  ImtrBPtlonf  Uaai  Cirrl-ntra  Ttolln,  \UVim  tl*w 
TloUn  1  toP,  KKfrmH^f  Hn^ot  KpirlaL  ^1rl«|r»t  (f<>i  arH»ln,  Tmalnr 
Pli*^  blaffpr^boBTil  rh4i»l,  I- lira  Rrldp^^  HMI-l^n  laitraitlq*  HimI. 

We  funiij^h  the  nbov*  outfit  fur  your  uii^i  Jn  Jeariiln^,  and 
we  guarantc:«  that  ynn  -v-WX  W%rn  to  play  jn  a  manner  aatlit- 
racrtwrj-  ti>  yourself  within  three  monthn.  KurftilJ  particulnn 
of  our  eslraonllnary  otfer  wrjte  us. 

Uliintmt^  Catalog  of  Violins  from  i3.T-'i  iip^  Guitars  and 
Iffuslcal  Merchandise  of  all  k Lads  at  very  low  prl«is,  fnm 
on  rti<}iieBC, 

E.  T.  ROOT  %  SONS,  Chicago 


EitabUBhcd,  1S57 


369  W&bft«b  ATtnii« 


DTNAMO    CASTINGS 


and  Blue  Fiiats 
forth* 

FranKlin  Pynamo 

Price,  $3. SO  oad  up 


Output  10  volts,  5  amperea.       Write  for  Circulir  7, 

PARSELL  a  WEED 

129-131  W.  3ht  Su  iriW  TDJUt  CITY 


The  WoritTs  Headquarters ^cr 

Electric  Novelties  and  Supplies 

If  lt'0  El«€tric  W#  Have  it.    We  UndtrtSrAll. 


Xmaa  Tree  Lamps  and  Battery $  8.00 

Battery  Table  Lamp 3.00 

Batteiy  Hanglnir  Lamp 10.00 

Telephone,  complete 2M,    6.96 

EleotrlcDoor  Bella 1.00 

Electric  Carriage  Lampe 600 

Electric  Lanterns 8.00,    8.00 

•8.00  Medical  Batteries 8.96 

•1200  Belt,  with  Suspensory 2.60 

Telegraph  Outfits 2.00 

Battery  Motors 76c  to  12.00 

Battery  Fan  Motor 0.60 

Bicycle  Electrtc  Lights 8.60 

Electric  Railway 8.85 

Pocket  Flanh  Lights 1.00  to    8  60 

Necktie  Lights 90u,  1.00  and    1.86 


PERSONAL  AND  HISCBLLAirBOUS— (Contiiiaed) 

Nelson,  N.  Emil,  Traverse  City,  Mich.— 
Course :     Mechanical. 

Roland,  Charles,  Clyde,  New  Zealand  — 
Course :     Elementary  Electricity. 

Slaughter,  Benjamin  F.,  Logan,  111.— 
Course :     Stationary. 

Terbush,  Louis,  Schenectady,  N.  Y.— 
Course :     Mechanical. 

Treloar,  William,  Negaunee,  Mich. — 
Course :     Stationary. 

Waggoner,  A.  W.,  Deer  Lodge,  Mont.— 
Course :     Stationary. 

Wilcox,  J.  Eugene,  Mystic,  Conn. — Course: 
Mechanical-Electrical. 

Yocom,  Luke  R,  Loag,  Pa.— Course:  Me- 
canical-Electrical. 


Wonderful  Wood  Carvintf 

What  is  considered  by  experts  to  be 
one  of  the  most  wonderful  wood  carvings 
in  the  world,  is  in  the  possession  of  an 


OHIO  ELECTRIC  WORKS,  Cleveland,  0. 

Agents  Wanted.   Send  for  New  Catalogue  Just  Out. 


Portrait  in  Wood. 
A  Remarkable  Piece  of  Artistic  Carving. 

Italian  living  in  Baltimore,  Md.  He 
brought  it  to  this  country  from  Italy, 
where  he  secured  it  from  a  second-hand 
dealer  who  did^n,^.tjj.qjv,^^te  value. 
Mention  The  Technical  World.  ^ 
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Industries 


Erie    ^aitroad 

ffebiP  VorK  'to  Chicago 


The  Erie  Railroad  Company's  In- 
dustrial Department  has  all  the  terri- 
tory traversed  by  the  railroad  districted 
in  relation  to  resources,  adaptability, 
markets  and  advantages  for  manu- 
facturing, and  can  advise  with  manu- 
facturers in  relation  to  the  most 
suitable  locations.  The  information 
furnished  a  manufacturer  is  reliable 
and  has  practical  bearing  on  the 
nature  of  his  particular  industry. 

Vast  deposits  of  anthracite  and  bi- 
tuminous coal,  oil,  natural  gas — fuel 
is  the  paramount  factor  in  manufact- 
uring —  sewer  pipe,  fire  and  other 
clays,  cement  material,  gypsum, 
building  stone  and  numerous  other 
resources  exist  on  the  line. 

It  is  important  in  this  age  of  mod- 
ern facilities  for  manufacturers  to 
locate  where  they  can  obtain  side 
tracks  so  as  to  receive  from  and  ship 
directly  into  cars  at  the  factory.  In- 
formation can  be  promptly  furnished 
in  this  connection  about  every  point 
on  the  system  between  New  York  and  . 
Chicago. 

The  undersigned  will  be  pleased  to 
furnish  full  information  to  manufac- 
turers and  local  parties  contemplating 
the  establishment  of  new  industries. 

Address, 

LUIS    JACKSON 

Industrial  Commissioner 
£rie  Railroad   Company 

21  Cortlandt  St,     New  York 


Wanted! 

Fifty    Th^ajantl  Hetiurj 

tnntract  worth  iM.OUi)  lo  u 6.  IT  we  ttet'ure  msm  utiw 
«nbsc:rtbtir»  tn  Fubht  Opin^oD  wllhJn  siitj  dHys 
Tbiil'ft  why  wo  offyr  tn  Betid  you  a  ten  flonte  iicot>y 
veekiy  jtingiuLie  lor  t^tro  cuits  u  week  —  fur  ten 
«teka  on  J  J. 

It  Uki>e  Ipflft  th(iQ  t*n  weeks  to  HcqiilrD  thi?  Public 
Op  I  mo  h  hublt»  mul  boForf^i  tjiat  tLui*.- hud  ei\>lrt-4  wo 
will  Diftkti  you  arintber  uStir  by  mtitiLnE)  of  wukh  jou 
Clin  mbtiilci  n  year's.  !=iiLflorlptlou  iit  a  rednce^l  jjrlce, 
Writo  tii-day  mid  ftHture  t«iii  weeks'  FiibHcrlytlon  at 
tens  than  the  coat  of  the  white  paper  ^ifiwtl 
to  produce  the  lUiiifualnr^* 

Piibllo  DpiDinLi  Ift  an  iTidlflppiiPfibU'Iia-pHfte  weekly 
mutfnzlMe  covartn^  tbe  eiitlre  ntrnfs  of  biiinuu  Jn- 
teroHLA.  It  reproducep  eiich  wtjuk  Ifit*  tIeveroM  and 
bor't  t"artoon»  nnd  prlota  thf>  most  atrlkloK  and 
orlRlDAl  Hrtlde!^  on  jmUtlcs,  ■cletiee,  reU^on, 
litorolure,  art.  fl nance,  c^tc. 


Ttifo  Cents  a  WeeK 
For    Uen    Weefi_s 

Public  OpLalon  Is  reml  by  morf  rjLpreftentatlTe 
pooplii  tbaa  uny  nther  weekly  mii^iL^int^  It  tukea 
Its  fenders  uruiind  the  world  every  geren  dayn, 
dptnln?  lb*  clear  15'St  whirlnw  known  to  th<^  world's 
acUTltli?fi.  It  ia  a  ipiiE^azluti  i>f  cnrreot  uwolfi,  3  Eve, 
Tllal,  forceful  ntid  uii-ti:i-dati?.  The  lotefit  Liit^pE^ii" 
Ingi  la  FolltScQlT  Eck^ntLJlt,  BiLLfir,u«,  Ulcrary* 
Financial  and  DraiujiLlc  cLt^Lea  arti  discussed  week 
by  ireek,  Rud  ihelr  Bl^lflciim^e  shi^wu.  Public 
Oi^lnlon  Is  Biiltl  for  f  O  certte  a  oopy  on  news- 
ataads^^nr  ti4.00  a  year  to  regular  ^ubm:rlbe^fl^ 

fiend  Hi  at  once  ten  tw*>-ceut  ftamii^^,  and  wo  will 
eoter  your  name  for  ten  wei^ks'  tjriai  aubdcrlpttou 
(rD^Lnlar  price  for  tau  coptoa  tl.OD>.  Tbia  oSer  )» 
*tri  e  tly  llmi  tef I.    Ac  t  to-:Jft^ . 

"Public  Opinion 

4-*  £ojf  25d  St, 

Digitized  by  VjUU^IC 
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F> 
■ecnre  them  at  low  co^t.  How  to  t , 
What  to  Inrant  for  Profit.  OItm  Mechanical  Movementa 
Invaluable  to  Inventors.  Fall  of  Money-Making  Patent 
Informatton.  NEW  BOOK  FREE  to  aU  who  write. 
0*HXARA  *  BROCK,  ratmt^y*.,  918  ri  StrMt,  s!  W^  Wuhlartoa,  D.  G. 

MEW  YORK  OFFICE,  200  Broadway,  Mew  York  City. 


lATENTS 

^  Valuable  Book  on  PatentaP  REE.    Tells  how  to 
How  to  Sell  a  patent,  and 


TA^TEJ^TS  TTtA.'DE    MA.11KS 

Obtained  Registered 

R.  William  Lot2 

Suite  45-161  East  Randolph  Street,  Chicago 

Telephone  Main  1432 

Registered  Patent  Attorney 

Best  service,  most  reasonable  rates.  All  business  strictly 
confidential.  Correspondence  solicited.  Consultation 
free.  No  misrepresentations.  Free  guideboolc  on  request. 


CAVEATS,  TRADE- 
MARKS, coPVRianTS 
AND  DBSiaNS. 

Saves 


PATENTS, 

Send  your  business  direct  to  Washington, 
time  and  insures  better  service. 

24  Years  Practice.    Personal  Service  Ouaranteed. 
SIGGERS    &    SIGGERS,     Patent  Lawyers. 

Suite  10,  National  Unkm  Bldg.,  Washington,  D.  C. 

PATENTS 

JL  SECURED   OR.   FEE    RETURNED 

Free  opinion  as  to  patentability.    Send  for  Guide 
Book  and  What  To  Invent,  finest  publication  is- 
sued for  free  distribution.    Patents  secured  by  us  advertised 
free.  EVANS,  WILKENS  6i  CO. 

No.  600  F  Street.  N.  W.  WasKlrxgton,  D.  C. 


EVERETT  E.  KENT 

COUNSELOR  AT  LAW 

Patents,  Foreign  and  Domestic.     Copyrights. 

Trade  Marks  in  all  States. 

Corporations. 

84  State  Street.  BOSTON 


PBRSOITAL  AUD  MI8CELLAirBOUS-(Concladed> 

The  artist  who  examined  it,  found  ac- 
cidently  that  it  was  a  masterpiece  of  one 
of  the  most  famous  carvers  of  the  world, 
and  a  wonderful  copy  o>*  a  noted  oil  paint- 
ing. As  a  study  of  the  likeness  indicates, 
the  hair  and  features  of  the  woman  are 
brought  out  in  a  marvelously  realistic 
manner.  If  the  image  is  examined  under 
a  powerful  magnifying  glass,  its  quality 
will  be  further  appreciated. 


An  Error  Corrected 

Through  an  error  transcribed  from 
the  daily  press,  the  name  of  Boyd  Ehle, 
resident  engineer  with  the  Isthmian  Ca- 
nal Commission,  was  spelled  "George 
Eberlee"  in  the  reference  made  in  our 
November  number  (p.  317)  to  the  con- 
templated sea-level  canal  across  the  Pan- 
ama divide.  Mr.  Ehle's  discoveries  af- 
fecting control  of  the  Chagres  river 
floods  and  the  final  solution  of  the  wat- 
erway problem,  were  specially  referred 
to  by  Cliief  Engineer  Wallace  in  his 
speech  before  the  Manufacturers*  Asso- 
ciation in  Chicago. 


W. 


Personal  Notes 

E.  Atkins,  of  East  We)nnouth, 


Mass.,  a  student  in  the  American  School 
of  Correspondence,  in  company  with  ten 
other  men,  one  a  naval  officer,  has  been 
employed  in  inspection  duty  on  the  ma- 
chinery of  the  new  battleship  New  Jer- 
sey, 

O.  S.  BiCKFORD,  of  Greenfield,  Mass., 
one  of  the  foremen  for  Wells'  Brothers 
Company,  has  just  completed  a  course  of 
instruction  in  the  American  School  of 
Correspondence.  This  course,  called  the 
Mechanical-Electrical  Engineer's  course, 
includes  over  forty  instruction  papers — 
six  being  on  mechanical  drawing,  which 
call  for  the  making  of  over  thirty  draw- 
ing plates.  This  last  part,  Mr.  Bickford 
finds  to  be  of  exceptional  value  in  his 
work,  as  much  of  his  time  is  spent  in  the 
designing    of    special    machine^  i^ 
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J^  ^1  ^  Hi  ^  I^T^T^  ^^  Valuable  and  Salable  Patents  Promptly  Secured. 
I  Jj^  I  F^  1^  I  ^%  Advice  as  to  Patentability  and  Commercial  Value 
^^  ^  ^^^  ^    *   ^^  Free   M   M  M    Write  for  Inventor's  Hand  Book 

SHEPHERD    &    PARKER.     Patent    LoLwyers 

**  During  the  past  ten  Tears  Mr.  Shepherd,  of  Shepherd  St  Mr.  Parker  on  November  1,  1903,  neisned  his  position  as  an 

We  haVe  no  hesitation  in  beartS^recommeniUDg  him  to  any-  Bxaminer  in  the  U .  8.  Patent  Office  to  enter  this  firm, 

one  having  need  of  the  tervloes  of  apatent  attorney."  .,^          «^-r^«A     «rr«..-^        -^^ 

HALLwooD  CASH  BEGisTER  GO.  Addness,  844  6.  St.»  Washington,  D.  C. 


p 


100  COPIES  of  a  letter,  piece  of  music,  drawing,  or  any  writing  on  any  ordinary  paper, 
with  any  pen,  can  be  made  in  less  than  20  ndnutes  by  using 

THE    LAWTON    SIMPLEX    PRINTER 

It  Is  the  simplest  and  cheapest  process  ever  Invented.     Its  work  Is  an  exact  facsimile  of  ordijiary 
writing.    Drawings  can  be  produced  in  several  colors  at  one  printing. 

From  60  to  76  good  copies  can  be  made  from  any  typewritten  original. 

Send   for   circulars   and       f^    A   W  X  O  N      f^     C  CI  50  Vesey  St.,  New  York 

free  samples  of  work       A^  ^^   YV     l.    V^  a^      %jT'     \j  \^  .       59  pearborn   St.,  Chicago 


idAtion  op 


jN"KtNli^^^  $iN|iri  |lnbv. 


HEATING-VENTILATING-PLUMBING 

Original  Articles  Every  Month  by  Experts 

SUBSCRIPTION, $1.00  PER  YEAR 

A  stamp  brings  sample  copy.  We  supply  technical  books. 


ENGINEERING    REVIEW    COMPANY 

Pttbllshers  and  Booksellers, 
1123  Broadway, NEW  YORK 


ELECTRICAL   BOOKS 

We  can  furnish  you  with  any  work  desired,  including  all  of  the  Latest 
AND  Best,  and  covering  the  entire  technical  field 

All  Books  sent,  Postage  Prepaid,   upon   receipt   of   Lowest   Pub- 


lisher's Price, 


r'ostage  Prepaid,   upon   receipt   of   Lowest   Fub- 
Wrtte  ypr  our  J^ etv  Catalogue. 


Publishers,  "SOUND  WAVES"  "^^^^^^^^gm^ 

Sample  Copy  of  SOUlffD  WAVES,  The  Telephone  Jounial,  mailed  on  request.  ^ 
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PATENTS 

FREDERICK  S.  STITT 

Att»m«yal«Law  l«tfitt«r«d  Patent  Axbwnmr 

15  WILUAM  ST..  NEW  YORK 

Patents  obtained  in  the  United  States  and  Foreifirn 
Countries.  Trade  Marks  re^tered.  Litigation 
conducted.   Examinations.    Opinions. 


Louis  A*  Hill 
RATENT  ATTORNEY 

i33e  New  York  Avenue 
WASH  INGTON.  D.  C. 


BOCKET  ELECTRIC 


'Gtwfs 


EMPLOYMENT 
DEPARTMENT 


^TO  EMPLOYERS— Thb  Technical  World  oflFers  iu 
services  in  brinsrins  employers  of  skilled  labor  into  com- 
tnunic«tion  with  trained  and  efficient  men.  Write  the 
Employment  Department  full  particulars  as  to  the  Quali- 
fications necessary. 


SITUATIONS  VACANT 

Wanted — Machinists  having  ability  and  tact, 
to  teach  partly  experienced  men  ways  to  get 
the  best  results  from  drilling,  milling,  turning, 
and  other  tools.  A  capable  man  will  have 
steady  employment  at  from  $25.00  to  $30.00 
weekly.  Address  Thomas  B.  Jeffrey  &  Co., 
Kenosha,  Wis. 


Po«.tac«  ex  (til,  TK.    Tfifl:  beiH 
pdWifil'fu]  Itetvtt  tt'sjilwiyart:.i<Jy— ^iiiiplyj-ifeiltliebtil- 


MAKE  MONBY 

GIVING  MOVING  PICTURE  ENTERTAINMENTS 

Send  for  Free  Cataloeue  No.  38. 

EUGENE  CLINE  &  CO.. 

50  Dearborn  St.,  Chicago.  10  E.  14th  Sl,  New  York  City 


4= 


$2 


ELECTRIC  MOTOR  & 
COUNTER  8HAFTIN6 

The  most  practical,  use- 
ful, instructive  electri- 
cal appliance    made.    Size,  wyi 
x4x7>i  inches.  Works  perfectly. 
Outttt  complete,  ready  for  use, 
12.00.     Send  for  cato- 


"""^^SS^ 


KEROSENE  OIL  ENGINE 

^  StationaiT*  MarliM,  Portabl«.  S«iid  for  Catalog  r* 

Int*l  Power  Vehicle  Co.,  379-8I  Dearborn  St..  Chicago 


We  want  a  Representative  in  every  town 
to  take  subscriptions  for  the  Technical  World. 

An  excellent  opportunity  to  make  your 
spare  time  profitable. 

Write  today  for  an  Outfit  to  the 

CIRCULATION  MANAGER, 
The  Technical  World. 


Wanted — The  application  of  every  compe- 
tent technical  man  desirous  of  securing  a  po- 
sition or  bettering  his  present  one,  is  wanted 
at  once.  We  are  constantly  searching  for 
high-class  vacancies  and  always  have  from  100 
to  300  places  open  for  the  highest  grade  men. 
Write  to-day.  The  Engineering  Agency,  1218 
Monadnock  Bldg.,  Chicago,  111. 


Wanted—Two  men,  who  are  graduates  in 
Electrical  Engineering,  and  familiar  with  the 
motor  business.  One  we  want  to  act  as  Sales 
Correspondent,  and  he  must  have  had  experi- 
ence in  this  capacity.  The  other  we  want  for 
a  Traveling  Electrical  Salesman,  to  establish 
agencies  for  our  motor  business.  Address  The 
Barriett  Electric  Company,  Cincinnati,  Ohio. 


SITUATIONS  WANTED 

Wanted — A  student  in  Electrical  Engineer- 
ing desires  a  position  with  an  electrical  com- 
pany where  he  may  gain  practical  experience. 
Elevated  Railway  work  preferred.  Good  ref- 
erences. Address  The  Technical  World, 
No.  309. 


Wanted — Position  as  Foreman  in  Machine 
shop  is  wanted  by  a  young  man  with  ten  years' 
experience  in  tool-making.  Excellent  ref- 
erences. Location  preferred,  New  York.  Ad- 
dress The  Technical  World,  No.  310. 


Wanted — A  graduate  of  the  American 
School  in  Electrical  Engineering  and  Me- 
chanical   Drawing  desires  a  position  as    Me- 
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Contractor 

ONE        DOLLAR       PER       YEAR 


Devoted   to 

Earth  >loving  Projects 


We  give  full  information 
on  following  lines  of  work: 

Railroad  Construction  —  Steam  and 
Electric,  Canal  and  Irrigation  Projects, 
Sewers,  Drainage  and  Levee  Work, 
Paving,     Road    Making,    Etc. 


^ 


Our  general  reading  matter  devoted 
to  interesting  engineering  projects. 
Well  illustrated.     Handsomely  printed. 


THE    CONTRACTOR 

188  MADISON  STREET.       CHICAGO.   ILLINOIS 

Google 


Digitized  by  ^ 
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Hf^ve  You   Worn  Them  ? 

Not  ^-et?||iili>iil  "—licit  -"papur  <!o]|j&rs,''  but  iiiadtj  of  fliiH 
icIoLli,  «xa4;?Cly  r^H^mbLfl  raMhlomiblc  Wn^n  i^oodB,  and  cost  at 
dt^bleTBH  rcrtooE  of  tan,  ^^f'er^ts  f?'-;  f^entfi  eaebj. 

No  W&ahinA  or  Ironing 

When  Milled,  disciind.  Rj  n^H  ID  ruWmn  nr  &  piilr«  inlTs 
tnr  >a  frntii.  i^inplci  coURr  ur  \\a\v  ciifTs  for  a  eeiit«  Iti  u.  tj. 
ntAUijjHu    (.Hve  filze  btiii  ifil5'l«. 


EMPLOTMBNT  DBPARTMBNT— (Conduded) 

chanical  Draftsman.  Four  years*  experience  in 
detailing  and  small  tool  work.  References. 
Address  The  Technical  World,  No.  311. 


Wanted— Position  as  Oiler  or  Helper  in 
electric  light  plant  or  power  house.  Refer- 
ences. Address  The  Technical  World  No 
312. 


HOUSEHOLD   INVENTIONS 

We  will  buy  outright,  or  manufacture  on 
royalty,  any  household  invention  of  merit 
Jessie  Edgren  Co.,  Milwaukee,  Wis 


Hain't  Hcd  No  Show 

JOE  BEALL  *ud  set  upon  a  keg 
Down  to  the  groc'ry  store,  and  throw 
One  leg  right  over  t'other  leg. 
An'  swear  he'd  never  had  no  show. 
"O,  no,"  said  Joe, 
"Hain't  hed  no  show!" 
Then  shif  his  quid  to  t'other  jaw, 
An'  chaw,  an'  chaw,  an'  chaw,  an'  chaw. 


12 

Double 

Edgtd 

Safety  Razor 

24  RAZORS 

IN  ONE 

300  Velvet  Shaves 

WITHOUT] 

stropping! 

Ask  your  dealer  or  send 

for  an  interesting  booklet 

Sivins  our  thirty-day  free 

trial  offer.  Awarded  Gold  Nledal^ 

I  St.  Louis  Expoftition.  iQOAy 

1624  Manhattan  Building.    -    CHICAOO. 


I  Beferenoes! 


Continental  National  Bank,  Chloaaa  i 
Dun's  and  Bradstreet's.  ^ 


He  said  he  got  no  start  in  life, 

Didn't  get  no  money  from  his  dad, 
The  washin'  took  in  by  his  wife 
Earned  all  the  funds  he  ever  had. 
"O,  no,"  said  Joe, 
"Hain't  hed  no  show!" 
An'  then  he'd  look  up  at  the  clock. 
An'  talk,  an'  talk,  an'  talk,  an'  talk. 

"I've  waited  twenty  year— let's  see— 
Yes,  twenty-four,  an'  never  struck, 
Altho'  I've  sot  roun'  patiently, 
The  fust  tarnation  streak  er  luck. 
"O,  no,"  said  Joe, 
"Hain't  hed  no  show!" 
Then  stuck  like  mucilage  to  the  spot, 
An'  sot,  an'  sot,  an'  sot,  an'  sot. 

"I've  come  down  regerler  every  day 
For  twenty  years  to  Piper's  store; 
I've  sot  here  in  a  patient  way; 
Say,  hain't  I,  Piper?"     Piper  swore. 
"I  tell  ye,  Joe, 
Yer  hain't  no  show; 
Yer  too  derii  patient."— Ther  hr.ll  raft 
Jest  laffed,  an'  laffed,  an'  laflFed,  an'  laffed. 
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'Bhe  Electrotherm 

The    Electrical    Substitute   for    Hot    Water    Bottle 

The  Electrotherm  is  of  the  firxeatest  oonvenienoe  in  the  relief  of  G«a*ral  Chillinett.  Cold  J—U  Crmmpt 
and  othor  local  pains. 

Its  value  and  efficiency  is  unequaled  in  cases  of  Paoomoikia,  Rhoumatism,  Nonraliaa*  Bronchial 
Affoctions,  Cjronp.  Bowol  Complaints,  Sloi^sli  CircnlaUon,  and  wlioroyor  tlio  local  applicaUon 
of  artificial  boat  b  dotircd. 

When  the  effect  of  a  poultice  or  moist  heat  is  desired,  it  should  be  applied  over  one  or  two  thicknesses  of 
damp  flanneL    The  pad  can  be  safely  used  by  any  one. 

L    Is  licrht  and  flexible. 

2.  Warms  up  gradually  to  any  desired  temperature,  thus 
allowing  the  use  of  higher  temperatures  than  is  possible  where 
applied  suddenly. 

8.  Remains  at  a  uniform  temperature  for  any  len^rth  of 
time,  subject  to  reffulation  without  disturbing  patient  in  any 
manner;  thus  enabling  the  heat  to  penetrate  deeper  into  the 
affected  part,  increasing  its  efficacy. 

4.  Is  provided  with  a  sensitive  thermostat  incorporated  in 
the  pad  which  acts  automatically  to  limit  the  temperature  from 
exceedinsr  a  desired  or  safe  degree,  thus  sruardinflr  airainst  the 
possibility  of  over  heating. 

6w    Requires  practically  no  attention. 

The  size  of  the  Electrotherm  for  general  use  is  11  x  16  inches, 
K  inch  thick.  It  is  provided  with  regulating  switch,  connecting 
plug  and  15  feet  of  flexible  conducting  cord,  with  coverings 
suited  to  various  purposes. 

The  pads  require  no  more  current  than  a  16  candle-power  incandescent  lamp ;  one-half  ampere  at  110  volts 
or  one  ampere  at  60  volts.    They  can  be  connected  to  any  electric  light  fixture. 

The  cost  of  maintaining  a  constant  heat  with  this  pad  does  not  exceed  one  cent  per  hour. 

State  Voltage  when  ordering.    Price,  $6.50. 

Home  Medical  Battery 

For  Phs^cian  or  Patient,  Home  use  or  Traveling,  this  is 
the  best  and  most  convenient  form  of  Medical  Battery  ever 
produced. 

Its  currents  are  smooth  and  even,  and  their  strength  can 
be  graded  from  the  mildest  perceptible  to  a  power  that  few 
can  endure. 

The  complete  battery  is  contained  in  an  elegant,  highly 
polished  Mahogany  case,  having  a  strong,  handy,  nickel- 
plated  handle. 

The  dimensions  of  the  case  are  9  x  6^^^  x  44  inches,  and  its 
weight  complete  with  Cell  and  Electrodes  is  about  6'/4  pounds. 

The  Standard  Dry  Battery,  which  is  used  with  this  appa- 
ratus, being  a  staple  commercial  article  made  only  in  one  size 
and  shape,  is  easily  obtainable  at  any  Electrical  Supply  store. 

One  cell  will  last  from  4  to  12  months,  according  to  the 
length  and  frequency  of  applications. 

The  unusually  complete  and  excellent  set  of  Electrodes 
furnished  with  this  instrument  makes  it  very  convenient  in  a 
great  variety  of  applications  for  the  patient  with  or  without 
assistance. 


Complete  Battery 
Extra  Batteries 


$3.50 


The  W.  G.  Nagel  Electric  Company 


520  Adams  Street^  Toledo^  Ohio 


r^ . 
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Preparation 
for  College 

BY  MAIL 

Itistruction  tinder  the  dLrection  of  the  regular 
teach G^ra  in  a  reajd^nt  enKinoerinff  colleffc. 

Leaning  proparcKl  especially  for  home  study  by 
teadieES  of  acknowledged  eLandiixfif, 

The  full  CoUtec  Preparatory  Course  covers  th«  en^ 
tra nf:0  regu i" r^ m£nU<^f  Etich  a  college  €Ut  AMMO UR 
INSTITUTE  or  TECHNOLOG  Y,  and  studenU 
aatinfactoriiif  coTTipletinff  this  course  are  admitted 
to  the  coUepe  of  cn^nterrin^  of  that  iruititution 
vrUhotit/u.rther  examiTi^tioA  in  the  tukjectA  taken. 

An  unuaual  opi>ortunity  forvownff  »B*n  of  limits 
ed  meaiis  to  prepare  Idr  entrance  to  an  engineer^ 
inj;  ooUesis  without  leaving  home  or  interfering 
with  their  retro  Lar  work- 

PARENTS  wiBhiag  to  KEEP  THEtH 
CEILBRBIf  AT  HOME  ab  loog  As  pos- 
sible before  sendioe  tbem  to  coLlege  wil] 
find  tbese  courses  of  KieAt  value,  Theie 
Is  no  breaJiiInf  of  borne  ties*  and  ^e 
student  not  only  has  many  of  the  ad* 
yant^ces  of  a  pKrate  tutor  but  also  the 
sympathy  and  encouragement  of  his 
parents. 

This  is  an  excellent  opportunity  for  Uachers aji^ 
others  lo  take  up  engineerinK  studies  in  their  own 
homes  and  at  their,  own  eonvenien-ee  utider  the 
jTuidunce  of  resident  school  teachera. 

In  addition  to  the  Collej^o  Prepatatory  Courss 
Instruction  is  also  offered  in 

Mathemstics  f  Ari  thmetlc»  Algebra  tGeom* 
etry  and  Trigonometry >*  Electrical, 
Mechanical.  Stcant,  Sanitary  and  Civil 
EnglneeriiiE;  Architecture,  Mechanical 
Drawing,  Teleeraphy,  Telephony  and 
tbe  Eoanufac tu re  of  Textiles  (Spiimibg, 
Weaving  and  KcittlneL 

20ft  pase  illustrstcd  Bulletin,  sivinff  full  inform 
mat  ion  as  to  courses*  teacherB,  methods  of  study, 
etc.«  may  be  had  upon  request. 

American  School  of  CorrespondeEce 

at 
Armour  Institute  of  Teclmologf 

CHICAGO,  ILL,,  U,S- A. 

i  Mention  The  TectmJcal  World,  Jan, 
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BOOKS  RECEIVED 

Alternating-Current  Engineering.  By  B.  B.  Bay- 
moBd,  Testing  Department,  General  Blectric  Company. 
Cloth,  102  lUostrations.  Pages  342.  D.  Van  Rostrand 
Company,  New  Tork  City,  Publishers.    Price  $2 .50. 

In  view  of  the  ever-increasing  impor- 
tance of  alternating-  currents  and  alternat- 
ing-current apparatus,  and  the  rapidity 
with  which  the  latter  is  replacing  direct- 
current  machinery,  it  is  necessary  that 
every  electrical  man  should  be  familiar 
with  this  subject.  This  book,  therefore, 
has  considerable  value  at  this  particular 
time,  treating  the  subject,  as  it  does,  in 
an  extremely  practical  manner,  while 
dealing  only  with  matters  which  bear  di- 
rectly on  engineering  work.  No  calculus 
is  used  in  the  book. 

The  work  begins  by  taking  up  the  gen- 
eral and  fundamental  laws  of  magnetism 
and  alternating  currents.  This  section 
treats  of  magnetic  flux,  permeability, 
saturation,  E.  M.  F.,  resistance,  self-in- 
duction, capacity,  hysteresis,  etc. 

Section  2  takes  up  various  interesting 
discussions,  such  as  effect  of  change  of 
power  factor  on  the  voltage  drop,  rela- 
tive weights  of  copper,  etc.,  graphically 
illustrated.  The  principles  of  design  and 
operation  of  alternating-current  machin- 
ery are  also  treated.  Another  chapter  is 
devoted  to  the  transformer,  while  both 
the  induction  and  repulsion  motor  are 
represented.  Not  the  least  valuable 
feature  of  the  book  is  the  treatment  of 
the  testing  of  alternating-current  appa- 
ratus; and  in  general  the  book  can  be 
said  to  fill  admirably  the  purpose  for 
which  it  was  intended  by  the  author. 


Elements  of  Mechanical  Drawing.    By  Alpha  Pierce 
Jamison,  M.  B.,  Assistant  Professor  of  Mechanical 
Drawing  at  Purdue  University.     Cloth,  Pages  226.  - 
Illustrated .  John  Wiley  db  Sons,  Publishers,  New  Tork, 
N.  T.   Price.  $2.50. 

Most    draftsmen,     and    all     students, 

should  find  much  valuable  information  inC 
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Complete 
Drawing 

Outfit  No.  3 


Tlie  Official  Drawinf 
Outfit  Us^  and  Re- 
commetidcd  bj  thm 
School 


REGULAR 

RETAIL 

PRICE 

$15.84 


{Cu!  is  ^Efw&due§d 


DETAILED   LIST   OF   OUTFIT   ILLUSTRATED: 


raSTKUMEIITS: 

Stt   ot  GpriUan    Silver   Drawing  InstromeTits   in 

Nf  firoccro  Lenthcr  Pocket  Case,  velvet  liacd,  wU^ 

bar  and  lock,  comprism^ : 
One   Garoian    Silvflr    compaM*    fi    luchfls    loeit^ 

^tb    ven.    peDCtl*    needle    poial    and   leni^b* 

ta'mn  bhf. 
O&e    German    Silver   ttpaciiir  dividers^  S  incitai 

ione, 
Oa«  steel  siirinf  bow  dlviderfi,  3^  Inches  lotiff, 
Oti«  flteel  ipHnff  bow  peo^  3^f  laches  lonr*  wltb 

needle  pcrtnt. 
One  8 leel  spring  bow  penciK  SK  [ocli€6  lomt*  with 

needle  poixiL 
One  Scinch  rotlnf  pen>  rprlng  on  npp«r  BUde^ 
One  CAse  wUh  leads. 
One  admstms  kfij. 

Rctdl  Price  of  InBtmments,  ^6.90 


Total  Value  of  Complete  Outfit,  $15.84 


DR4WIIIG  SC4TEEIALS: 

One  Drnwin^  Board  J9i^  Incti^^,  nesiionsd  pine, 
wltb  nordffuDd  ledf^i^Bt  nttiiirbi^d  lo  buar.i  by 
FCr^we  ennft  In  »lota  wUb  lut^Uil  blubln|c^4  t<i 
allow  fof  cnntrucUcin  pr  eX£>imDLoii.  fjhelliia 
ftnlph,       ----,.,-        t2.05 

One  llahngn^nr  T-Sqnivr^,  H  In.  lon^^  ^bonj^ 

On  e  «'>  T  ran  frpji  rt'  n  t  T  r  i  mi g It*^  9=  1  neb ,  -  ,76 

C}ne30"xG0q  Tmiiipiirfsnt  1  rJan^lQ  10  !ncb^  .70 

One  13-  neb  TrtHDguliir  Boswaud  8cii1.«»  Mififne 
rflTlded  ;  ffradutt(&d  S^  S-]fl,  l-»,  H,  3-8.  3^, 
1-3.  IHj.&nd  3  Irichemtotht'ftHJttatLdoneedge 
iiiE<b  1^4  and  l^tbi^  wltb  cEiii»pi^  -       -       -        1,00 

One    Xronf* parent   Cumbinatlon,  Irr«£>iilAr   or 

if  reach  Cnxv^^  spctclnL  <■       -       -       ,         l^oO 

Dae  BotUe  Wnterprof^f  Ink  ^       «       .  ,SK 

On  »  *-  tt  S 1  hen  an  D  m  wt  n  k  Penrll,        -       -  jn 

One  FabPF^e  Ink  Em^ei-,  No,  1D7S,  *       -  .06 

On*  Fft  h^  v'  e  P  en  r  1 1  E  raeer,  No*  111 ,       -       -  .06 

On**  divttJii  Tbtnubtilekit  _        *        _       •  ^^0 

191 DD  siii^^^ata  Wl^atmim  V  bi|fidnjBd(»^  cold  prirssAd, 

Drawing  Pap-  r,  IS^iaO  lncbe#,  *       -  M 

TweLvf?  ftbt^f'^ts  WnlUtuck  Drawing  Pap crr^  11x15 

Inrbea  (fofpraotioe  workont]^},         -       -  .Ifl 

Onfl  Enielnit  shield,  _       -       _       .       -  .'js 

One  Sandpaper  Btock,      -       -       -       - 
One  0^1  mo^  at^rman  fill  vet  Protractot^  V4*", 


JO 


Retail  Price  of  Materials, 


?8.94 


L 


SPECIAL  PRICE  TO  A.  S.  C.  STUDENTS  SSSSS  »6.95 

In  order  to  secure  the  ab&ve  special  price  it  is  n»>ce5sary  to  h^i  J3  stuclen!:  of  ih&  American  Schcol 
of  Correspondence,  Orderfl  &boiild  be  Ecnt  dire<^t  to  the  address  of  the  manufiict'Qrcr  q3  fiven 
belowt  fiiCCOEQpAniodb/  Post  Office  Order  or  bjp  H«cister«d  Letiarfor  the  amtiunt  and  h,  stateiuent 
that  the  WTitef  i^  9.  niembet  of  tiis  American  School  ot  CorTespnndeate*  Express  cbarffea  are 
tobe  paid  bj' tbe  purchaser  (for  Gltid^nts  lathe  West  and  Middle  VV<»t  eipr^ss  charges  to 
CH ICAGO  will  bd  prepaid. )    Address : 

A.  D.  MACLACHLAN,  214  Clarendon  Street,  Boston 

ARCHITECTS'  AND  ENGINEERS'  SUPPLIES 


^SS^ 


^Wflran 
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Builders* 

Architectural   Drawing 

Self-Tau|iht 

By  FRED  T.  HODGSON 

TnS  work  is  especially  desi^rned  for  those  who 
desire  to  learn  drawinsr  at  home,  a  description 
of  drawing  instruments  and  accessories,  wiA 
rules  for  usinsr  them,  and  hints  as  to  their  care 
and  mana^rement.  Rules  for  laying  out  simple  draw- 
insrsand  executing  same.  The  student  is  tausrht  step 
by  step  to  draw  to  scale,  first  the  plans,  next  tto 
elevations,  and  finally  the  details  of  a  cotta^^,  includ- 
insr  foundations,  widls,  doors,  windows,  stairs,  and 
all  other  items  required  for  finishing  a  small  building 
complete  in  every  particular.^ 

A  chapter  and  a  number  of  plates  are  devoted  to 
more  elaborate  work,  and  the  student  is  shown  by  a 
series  of  easy  lessons  in  simple  language  how  to  make 
more  elaborate  drawings.  Theory  is  not  considered  in 
the  work,  nor  is  perspective  or  shading,  as  the  author 
has  endeavored  to  make  the  work  a  purely  practical 
one  for  practical  workmen.  Nearly  idl  the  examples 
given  are  drawn  to  scale  and  may  be  followed  as  tiiey 
are  given  or  may  be  enlarged  or  reduced  at  the  will  of 
the  student.  As  an  Architectural  Drawing  Book  for 
real  practical  workingmen.  who  intend  making  drafts- 
men of  themselves  by  their  own  efforts,  this  book  has 
noequaL 

Price,  cloth $2.00 

Price,  half  leather  ....     3.00 
Sent  postpaid  to  any  address  upon  receipt  of  prices 

THE  NATIONAL  BUILDER 

360  Dearborn  St.  Chicago 


UTBRATURB-(Gontiniied) 

this  book.  The  chapter  on  Lettering" 
seems  to  be  among  the  best,  as  it  gives 
directions  for  making  the  parts  of  let- 
ters, and  shows  proportions  without  be- 
ing "fussy."  The  chapter  on  Drawing- 
Tools  and  Materials  imparts  the  desired 
information,  but  in  such  a  textbook  its 
logical  place  is  at  or  near  the  beginning. 
In  addition  to  the  usual  explanations  on 
orthographic  and  isometric  projections, 
we  find  a  chapter  on  Patent-Office  Draw- 
ings and  an  excellent  treatment  of  "The 
Reproduction  of  Drawings."  In  this 
chapter,  blue  printing,  photographs,  the 
hectograph,  and  the  mimeograph  are  ex- 
plained. 

Following  the  subject  of  "Gearing," 
the  author  describes  methods  and  gives 
suggestions  on  flat  wash,  shading,  and 
stippling. 

A  large  number  of  practical  plates,  tak- 
ing up  details  of  machines,  give  the  stu- 
dent a  good  idea  of  the  practical  working 
drawing.  In  these  exercises,  the  working 
drawings  are  accompanied  with  an  iso- 
metric or  oblique  projection. 


Marin 


ummim 


The  Only  Pubtication 
in  the  World 

Devoted  exclusively  to  Engi- 
neering aA  applied  to  Marine 
work  is  Marine  Engineering. 

SuhcriptUrt  per  year 
f^^.oo  domestic 
|2.;o   foreign 

Sample    copy    free 

MARINE  ENGINEERING 

17  Battery  ?lac« .    «    New  Tork,  V.  S.  A* 


Self-Propelled  Vehicles.  A  practical  treatiae  with  fflus- 
trations.  By  J.  B.  Homans,  A.  M.  Svo.  Paces  672. 
Black  yellam,  gilt  top,  gold  titles.  New  York,  N.  Y. 
Theo.  Andel  &  Co.,  Bducational  BooksdleiB.  Price, 
$2.00. 

In  presenting  the  new  edition  of  this 
work,  the  publishers  announce  that  the 
book  has  been  thoroughly  revised,  and 
in  large  part  rewritten.  There  is  a  vast 
amount  of  useful  information  packed  into 
its  pages,  well  arranged  and  clearly 
stated. 

The  general  principles  of  automobile 
construction  and  operation,  including 
steering  devices,  underframes,  wheels, 
tires,  bearings,  lubricators,  are  included 
in  the  opening  chapters.  Then  follows 
an  exhaustive  account  of  the  theory,  con- 
struction, and  operation  of  gas  engines, 
occupying  over  loo  pages.  Several  typi- 
cal engines  are  taken  up  and  discussed 
separately;  and  their  properties,  as  re- 
gards balance,  speed,  and  power,  are  dis- 
cussed in  the  light  of  fundamental  prin- 
ciples. The  explanations  of  the  govern- 
ing devices  are  clear  and  valuable ;  while 
the  discussion  of  ignition,  including  the 
hot-tube,  and  the  primary  and  secondary 
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Students,  Professional 
and  Business  Men  use 

FLAT-OPENING 

LOOSE-LEAF  BOOKS 
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Twentieth  Century 
Locomotives 

BY 

Angus  Sinclair  Company 


Newly  Published  and  is  the 

Best  Book  on 
Railway  Machinery 

ever  published.  Contains 
chapters  on :  Elementary 
lessons  on  first  principles; 
steam  and  motive  power; 
workshop  operations;  loco- 
motive boiler  construction; 
compound  locomotives; 
valve  motion;  machine  tools 
and  shop  appliances,  and 
on  nine   otner  subjects. 

PROFUSELY  ILLUSTRATED. 
Contains  670  paffes.  6x9  inches. 

PRICE.     THREE    DOLLARS 

LOCOMOTIVE  ENGINEERING 

Department  T,  136  Liberty  Street 
New  York 


UTBRATURB-CCootiiUiM) 

sparks,  cannot  fail  to  prove  of   the  ut- 
most value. 

Probably  the  most  interesting-  feature 
of  the  entire  work  is  the  extensive  chap- 
ter devoted  to  the  description  of  leading 
types  of  g-asoline  vehicles,  including-  the 
most  important  of  American  build.  In 
this  chapter  the  reader  is  informed  as 
to  the  details  of  the  transmission  and 
control  apparatus  in  each  case.  The 
chapters  on  electric  vehicles  are  also  full, 
and  certain  to  prove  of  practical  use  to 
the  owner  and  chauffeur.  Taking  the 
subject  of  electrical  apparatus  from  the 
fundamental  principles  of  circuits  and 
batteries,  the  discussion  passes  to  the 
theory  and  operation  of  generators  and 
motors;  the  laws  of  motor  operation: 
the  laws  involved  in  computations  of 
speed  and  power;  and  the  varieties  of 
motor  suited  to  road  carriages.  Elec- 
tricity meters  are  described  and  illus- 
trated in  a  brief  chapter ;  and  the  prin- 
ciples underlying  storage  batteries,  their 
construction  and  care,  are  outlined. 


Practical  Aid 

for  the  Stadent  and  Draftsman 

HIbU  to  Young  Arebl<e«t«.  By  aKf)ROK  WiOHTWicK,  Archi- 
tect. Siztb  Edition,  revised  and  eulai-ged  by  a.  Huskissun 
UuiLLAUMR,  ArchltecL    f  1.40. 

Ar«lili«ciur«— Orders.  The  Orders  and  their  .Esthetic  Prin- 
ciples.   By  W.  H.  Lkkds.    Illustrated.    00  Conta. 

Arehlteetiiro— 81yl««.  The  History  and  Destniptlon  of  the 
Styles  of  Architecture  of  Various  Countries,  from  the  Karll- 
est  Period.  By  T.  Talbot  Bukt.  80  Cont*.  *  •  Obdkbs  a>o 
Styles  or  architkcturk,  in  One  Vol.   f  1.40. 

ArohltMtnre- -Unlsn.  The  Principles  of  Deslgm  In  Archi- 
tecture, as  deduclble  from  Nature  and  exenipllfled  in  the 
Works  of  the  Greek  and  Gothic  Architects.  By  Edw.  Lacy 
Uarbktt,  Architect.    Illustrated.    $1.00. 

Aeoastlm  In  RclBtloa  to  Arehllertare  and  RaildlBf.  The  Laws 
of  Sound  as  applied  to  the  Arran»renient  of  Butldlngs.  By 
Professor  T.  Roubr  Smith,  F.  R.  I.  B.  A.  New  Edition,  Re< 
vised.    00  CenU. 

HsihoBBtlcal  Drawing  In«trnm»n(a  and  How  to  Vm  Then.  One 
imperial  lOmo  volume,  bound  In  cloth,  containing  162  pages 
and  70  illustrations,  including  eleven  different  styles  of 
lettering,    fi.fio. 

DrsafhtiBisn*a  Hannal:  or  How  Can  I  Learn  Ar«bltee(or«  T  By 
F.  T.  Camp.  Containfnt;  hints  to  inqulMTs  and  directions  in 
draughtsmanship.  Mew.  revised  and  enlarged  edition.  One 
small  volume,  cloth.    60  C«aU. 

Penprrtlve.  By  ADA  Conr  A  series  of  practical  lessons 
beGTlnning  with  elementary  principles  and  carrying  the 
student  through  a  thorough  courKC  ill  perspective.  Thirty- 
three  illustrations.    One  ISmo  volume,  cloth.    fl.OO. 

Bend  for  eonpleto  Catalofae  Ro.  OS  Josl  baoed 

Wm.T.  CoinStOCk,Po6/rrAer 
23  Warren  Street,  New  York 


Mecbanical  Appliances,  Mechanical  Movements 
and  Novelties  of  Construction.    By  Gaidaer  b' 
Hiscox.  M.  B.    Cloth.    Pases  400.    970  lUastnitioas 
Indexed.    The  Nonnan  W.  Henley  Publishing  Gom^ 
pany.  New  York.  N.Y.    Price,  $3.00.         ^^ 

It  is  impossible  in  the  space  of  a  brief 
review  to  do  more  than  generalize  on  the 
thousand-and-one  details  of  mechanical 
and  inventive  skill  which  are  briefly  but 
adequately   described   and   illustrated    in 
this  volume.     Though  supplementary  to 
the  author's   earlier   work,   "Mechanical 
Movements,  Powers,  and  Devices,"  which 
went  through  ten  editions,  it  is  complete 
in  itself.     It  covers  with  special  minute- 
ness  the  peculiar   requirements    of    the 
various  arts  and  manufactures,  and  the 
complex  array  of  machinery    and    me- 
chanical devices  used  therein.    From  the 
historical  point  of  view  it  is  valuable  to 
everyone  seeking  general  information,  as 
it  passes  in  review  the  power  devices  used 
in  the  old  as  well  as  in  modern  industries 
—contrivances  in  which  the  mechanical 
intelligence  of  all  time  has  found  its  high- 
est expression.    A  chapter  of  unique  in- 
terest is  devoted  to  the  many  attempts 
of  misguided  inventors  during  the  past 
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THE       '^ 
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AK  INDUSTRIAL  REVIEW 


140  t^  NASSAU  StNrW  YORK, 
222 2Zb STRAND, UO KO OFi.  W . C. 


THE  ENGINEERING  MAGAZINE  pre- 
sents current  practice  and  advance  in  en- 
gineering. This  matter  is,  in  the  course  of 
time,  included  in  the  text  books  of  the 
technical  colleges.  The  man  who  wants  to  advance, 
however^  must  be  thoroughly  informed  on  the  very 
latest  developments,  and  for  this  reason  a  periodical 
like  The  Engineering  Magazine  is  indispensable. 

It  is  written  by  the  highest;  authorities,  and  the  aim  is  to 
make  every  leading  article  in  it  so  positively  practical  that  it 
gives  a  sound  idea  not  only  of  what  ought  to  be  done,  but  how 
to  do  it.  That  is,  all  the  articles  are  "working  plans''  of  actual 
manufacturing  and  engineering  practice — plans  that  have  been 
built  from  and  proved  successful.  - 

READ  THIS  SPECIAL  OFFER 

Our  First  Labor-Saving   Number  is   a  Special    Double 
issue.     It  contains;  .^^■'  j^^ 

Full -page  portraits  and  biographies   of  the  world's  great  eat  inventor*       ^^^  ^^"^ 
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adopted  to  protect  its  patrons  against  acci- 
dent.   The  line  is  renowned  for  its  fast 
trains  and  the  general  superiority  of 
its  service  and  equipment. 


Tourist  Sleepers  a  Specialty 
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three  hundred  years  to  solve  the  unsolv- 
able  problem  of  perpetual  motion. 


Experiments  with  Alternate  Gnrrents  of  High  Po- 
tential and  High  Frequency.  By  HikiOa  Teaia. 
doth,  162  Paces.  McGmw  Pabtubinc  Co.,  Hew 
York.   Prioe$l.oo. 

This  book  consists  of  a  reprint  of  a  lec- 
ture delivered  before  the  Institution  of 
Electrical  Engineers  of  London  on  the 
subject  of  alternating  currents,  especially 
currents  of  high  potential  and  high  fre- 
quency. The  experiments  were  described, 
and  at  the  same  time  illustrated,  in  the 
course  of  the  lecture. 

An  interesting  statement  made  is  tliat 
a  most  curious  feature  of  alternating-  cur- 
rents of  high  frequency  and  potential  is 
that  they  enable  us  to  perform  many  ex- 
periments by  the  use  of  one  wire  only. 
Among  other  experiments  it  was  shown 
that  a  motor  could  be  made  to  rotate  with 
a  single  connection  between  it  and  the 
generator ;  in  .other  words,  one  terminal 
of  the  motor  is  connected  to  one  of  the 
generator,  the  other  terminals  of  the 
motor  and  generator  being  insulated  in 
space.  To  produce  rotation  it  is  gener- 
ally necessary  to  connect  the  free  end  of 
the  motor  coil  to  the  insulated  body  of 
some  size. 

This  book  contains  an  appendix  by  the 
same  author  on  "Transmission  of  Elec- 
tric Energy  Without  Wires,"  consisting 
of  a  review  of  his  recent  work,  illustrated 
with  photographs. 


Accidents  and  Emergencies.  By  Charles  W.  Dulles. 
M.  D.  ethBdition.  Revised  and  Balarged,  with  Hew 
nittstrations.  Cloth.  Pages  209.  Indexed.  P.  Blak- 
iston's  Sons  A  Company,  PuUisheis.  Philsdelphla,  Pa. 

Price,  $1.00  net. 

In  the  absence  of  a  physician  or  a  sur- 
geon, many  a  life  has  been  saved  through 
someone  possessing  just  such  practical 
knowledge  as  is  embodied  in  this  handy 
volume.  The  scope  of  the  work  includes 
all  conceivable  sorts  of  emergencies  that 
are  amenable  to  simple  medical  or  surgi- 
cal treatment.  It  is  the  unexpected  that 
very  often  happens,  and  in  such  cases  to 
be  prepared  is  the  better  part  of  wisdom. 

The  book  is  abundantly  illustrated  with 
Digitize'^  by  ^^UO^lt: 
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EVERY  ENGINEER 

who  operates  a  steam  engine  or  other  power  plant  equip- 
ment ought  to  be  interested  in  this  proposition,  for  many 
thousands  of  engineers  have  taken  advantage  of  it  and 
have  written  us,  saying  that  they  never  before  received 
such  good  value  for  such  a  small  sum  of  money. 

Here  is  our  proposition:  First  of  all  we  want  you  to 
write  us  a  postal  card  giving  us  your  name  and  address, 
written  plainly,  then  we  will  send  you  by  maU  a 

FREE  SAMPLE  COPY 

of  a  journal  that  will  interest  you.  This  journal  is 
published  once  a  month  and  is  devoted  to  the  interests  of 
power  plant  engineering.  It  is  nicely  printed  and  well 
illustrated  with  new  and  original  cuts,  while  it  is  edited  in 
language  that  can  be  understood  by  any  engineer  having 
a  common  school  education.     The  name  of  this  journal  is    ' 

The  Practical  En^neer 

Remember  we  do  not  ask  you  to  send  any  money  until 
you  have  received  a  sample  copy  and  read  it  through  from 
cover  to  cover.  After  reading  it  we  think  you  will  agree 
with  us  that  it  is  a  most  excellent  engineer's  paper,  and 
like  thousands  of  other  engineers  you  will  wonder  how  we 
can  produce  it  for  such  a  low  price. 

Then  you  will  subscribe  for  it,  and  perhaps  you  will 
send  in  the  subscription  of  some  of  your  engineer  friends 
too,  like  thousands  of  others  have  done,  for  the  subscrip- 
tion price  is 

Only  50  Cents  a  Year 


WRITE      FOR      A     SAMPLE      COPY     TONIGHT 

THE  PRACTICAL  ENGINEER 

Lippincott  Buildintf  Philadelphia,  Pa. 
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A  SUITABLE 
LOCATION 

For  any  business  man, 
professional  man  or  in- 
dustry is  easily  obtained 
by  consultiag  the  Indus- 
trial DepartmenL 

The  proposition  sub- 
mitted will  be  attractive, 
embodying  just  the  infor- 
mation desired  to  intelli- 
gently consider  such  an 
important  matter  as 
change  of  location. 

Our  monthly  magazine 
of  Southern  opportunities 
will  prove  invaluable  to 
those  interested  in  the 
South. 


THC  LAND 
¥  MANATEE 

Is  the  most  beautiful  sec- 
tion of  America,  hereto* 
fore  without  rail  facili- 
ties. The  climate  is  de- 
lightful, the  atmosphere 
salt-laden  and  perfumed 
by  thousands  of  blossom- 
ing orange,  lemon,  grape 
fruit  and  guava  trees  and 
the  most  beautiful  and 
fragrant  of  flowers. 

A  land  of  perfect  health, 
ideal  living,  where  crime, 
trouble  and  ill  health  are 
as  yet  positively  unknown. 
Manatee  booklets  de- 
scribe it  in  detaiL 


The  most  costly  piece  of  railroad  literature  ever  is- 
sued is  the  special  Southern  edition  of  the  Sbaboard 
Magazine  OF  Opportunities,— yes,  there  is  one  for  you. 
It  is  unique,  contains  no  advertisements,  but  hundreds 
of  full  page  and  half  page  photo-gravures — the  most  ex- 
quisite examples  of  the  modern  printers*  art,  and  each 
worthy  of  framing.  Sent  free  on  receipt  of  10  cents  to 
pay  postage. 


J.  W.  WHITE, 

General  industria.!  Agent. 
PORTSMOVTH.  VA. 

SEABOARD    AIR    LINE    RAILWAY 


half-tone  pictures  and  line-drawings 
showing  how  to  apply  bandages,  reduce 
fractures,  check  hemorrhages,  distinguish 
poisonous  plants,  etc. 


Not  in  the  Carriculum.  a  Book  of  Friendly  Coanael 
to  Students.  By  Two  Recent  Oolleice  Gxaduates. 
With  an  Introduction  by  Rev.  Dr.  Henry  van  Dyke. 
Pages  100.  Boaid  covers,  cloth  back.  New  Tork,  Chi- 
cago, Toronto:  Fleming  H.  Revell  Company,  Pub- 
lishers.   Price,  net,  SO  cents. 

Book  learning  is  not  all  of  college  life. 
The  world  in  which  the  student  lives  and 
moves  is  not  circumscribed  by  the  walls 
of  his  dma  mater.  Nor  is  the  sum  of 
his  attainments  amenable  to  any  standard 
of  prescribed  courses.  Struggles,  temp- 
tations, besetting  sins,  adaptation  to  en- 
vironment, pitfalls  to  be  shunned,  and 
other  things  that  make  for  all-round  de- 
velopment of  the  man — ^these  things  "not 
in  the  curriculum" — just  as  truly  as  the 
work  of  the  class-room  and  the  study — 
are  part  and  parcel  of  the  subject-matter 
of  every  college  course,  and  the  basis  of 
many  of  the  most  precious  lessons  and 
most  enduring  fruits  of  every  college 
career.  It  is  the  purpose  of  the  present 
volume  to  give  "friendly  counsel," 
based  on  actual  experience,  regarding  all 
such  matters.  The  motive  of  the  book, 
as  well  as  the  quality  of  its  letter-press 
and  typography,  commends  it  to  everyone 
who  has  an  interest  at  stake  in  any  col- 
lege community. 

CATALOGUES 

Goodsell  Packing  Company,  Chicago,  Illinois.  The 
Goodsen  Packings.  Pages  16.    Paper,  5 1-2  by  7  inches. 

Latest  Illustrated  Catalogue  describ- 
ing in  detail  the  various  kinds  of  packing, 
such  as  rubber-back  flax  piston-rod  pack- 
ing, sleeve  packing,  etc. 


The  Trumbull  Electric  Manufacturing  Company, 
Plainville,  Connecticut.  Pages  48.  Paper.  4 1-2 
by  6 1-2  inches. 

Illustrated  Catalogue  of  electrical 
specialties,  setting  forth  their  advantages. 
The  particular  advantage  of  the  panel 
cut-out  manufactured  by  this  company 
is  the  fact  that  it  can  be  used  for  either 
the  two-wire  or  the  three-wire  system, 
and  for  any  number  of  circuits/ ^^^l^ 
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Bound  in  Buckram 

12000  copies  sold  in  6  months 


WE    recently    printed   a    special   edition    of    our    * 'Practical   Lessons    in 
Electricity.'*     We  have  a  few  hundred  copies  left.      In  order  to  close 
these   out  quickly   we  will  send   one  copy   free   for  inspection    (as  per 
terms  on  coupon  below)  to  every  reader  of  Thk  Technical  World  who  sends 
us  the  names  of  two  friends  interested  in  Electricity.     Mail  coupon  at  once  to 
avoid  disappointment. 

Practical   Lessons 
in  Electricity 

consists  of  four  representative  instruction  papers  in  our  electrical  enEJueerinpj 
course,  beautifully  bound  in  green  buckram.  Just  the  hook  for  a  practical 
man,  as  it  is  full  of  valuable  practical  information  on  storage  batterkt^i 
wiring,  etc.  The  book  is  easily  worth  $3.00,  and  we  are  offering  it  at  practically 
cost  because  we  believe  it  to  be  the  best  possible  recommendation  for  our 
correspondence  courses* 
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STOHAGE  BATTERIES,  (by  Prol  F.  B. 

Crocker,  Columbia  University,) 

ELECTRrC  WIRING,  (by  H.  C,  Cusking, 
Jr.,  author  of  Stanctard  Wiring, ) 

ELECTRIC  CimSEWr    (by  L,  K.  Sager, 
S.  B.) 

EIEMEHTS  OF  ELECTRICITY, (by  L,  E. 

Sager,  S.  B.) 


Coupon,  cut  out  and  mail  to 


American  School  of  Correspondence 

Please  send  me  for  mspectiou  without  ex- 
pense 1  copy  Practical  Lessons  in  Electricity. 
If  sat]iifn.ctory  I  will  remit  1|  1.35  withio  5  days, 
oLherwisc  I  will  noiify  you  to  ^end  for  the  book. 
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TEXT 

HTHE  ARCHITECTURAL  RECORD  pre- 
^  sents  each  month  a  number  of  articles 
from  the  pens  of  the  best  European  and 
American  writers.  These  articles  deal 
with  Architecture  and  Building  in  such  a 
wav  as  to  be  interesting  to  the  architect, 
and  also  to  his  client. 


ILLUSTRATIONS 

PIERE  are  shown  each  month  from 
seventy-five  to  over  one  hundred  pic- 
tures on  the  best  half-tone  paper  illustrat- 
ing the  text,  and  forming  a  most  valuable 
"Record  "  of  buildings  and  designs. 


CIRCULATION 

PIE  ARCHITECTURAL  RECORD  has 
a  large  guaranteed  circulation  among 
Architects  and  others  interested  in  build- 
ing—the figures  are  put  in  the  contract— a 
pomt  for  tne  advertiser  to  consider. 


ADVERTISING 

THE  ARCHITECTURAL  RECORD  car- 
ries the  advertisements  of  over  one 
hundred  and  fifty  first-class  firms— a  result 
of  its  high  quality  and  lar^e  circulation. 
This  shows  that  many  manufacturers  have 
considered.    Have  you  ? 


Sample      Copy      Free 

Clje  ^rcljitectural 
3Retorti  Company 

1446  ^tsivi  Street 


UTERATURB— (Oaodnded) 

Julius  Andrae  &  Sons'  Company,  HUwaukee, 
Wisconsin.    Pases  24.    Paper.  5  by  8  inches. 

Catai.ogue  setting  forth  the  advantages 
of  the  telephone  to  the  farmer.  It  thor- 
oughly explains  the  telephone*  and  its 
parts,  its  approximate  cost,  and  its 
troubles  and  how  to  remedy  them. 

Bignall  &  Keeler  Hannfactioing  Oompanyy  Ed- 
wardsvilie,  UHnois.  Faces  62.  Bvckrun,  6  by  9 
indies. 

Catalogue  with  illustrations,  descrip- 
tions, dimensions,  and  price  lists  of  im- 
proved pipe-threading  and  cutting-off 
machinery,  hand  emery  surfaces,  and 
roller  cutters.  The  above  firm  also  manu- 
factures pipe-threading  machines  for 
continuous  service  and  rapid  operation, 
which  are  designed  for  use  in  car  shops 
and  supply  houses  where  large  quantities 
of  pipe  of  one  size  are  threaded. 


The  Grasselli  Chemical  Company,  Cleveland,  Ohio. 
Pages  32.    Paper,  5  by  8  incbes. 

Catalogue  giving  a  brief  history  of  the 
business  of  the  Grasselli  Chemical  Com- 
pany; a  list  of  chemicals  produced  by 
them;  and  articles  treating  of  certain 
chemicals,  describing  the  method  of 
manufacture,  the  materials  employed,  and 
purposes  for  which  the  finished  product 
is  used. 

The  Charles  A.  Strelinger  Company,   Detroit, 
Michigan. 

Folder  describing  heavy  drop-forged 
dogs.  In  design,  these  dogs  are  adequate 
to  the  requirements  of  high  speeds  and 
heavy  cuts.  The  special  steel  is  tough- 
ened in  course  of  manufacture. 


Fairbanks,   Morse   &  Company,     Chicago^  OL 
Gas  Sncines.    Pages  32 .    Paper ,  7  by  9  indies. 

Illustrated  Catalogue  describing  the 
gas  engine.  After  twenty  years  of  con- 
stant work  spent  in  research,  experiment, 
and  development,  the  above  company  has 
been  able  to  put  on  the  market  an  engine 
that  is  economical,  safe,  durable,  and 
simple.  The  adoption  of  gas  engines  is 
rapidly  increasing,  and  the  demand  will 
still  further  increase,  as  fast  as  the  public 
becomes  better  acquainted  with  the  many 
advantages  that  they  possess-jijiJ^iV:: 
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HOEPPNER 


The  following  are  a  few  text  headings  of  subjects  treated  in 
"Modern  Fireproofing'* 


'  Fireproof  Building  Laws." 
'Robbing  the  Specifications." 
'  Plans  for  Building." 

*  Side  Exposures." 

*  Party  Walls." 

'  Elevator  Protection." 
'  Danger  of  Substitutes." 

*  Corrosion  of  Steel." 
'Evils  of  Cinder  Concrete." 


'Washed  Cinders." 

'Concrete,  Tensile  Strength." 

'  Flange  Protection." 

'  Tension  in  Green  Walls." 

'  Lateral  Wind  Bracing." 

'Fatal  Vent  Ducts." 

'  Standard  Fireproof  Material," 

and  forty  pages  of  text  and 

detail  drawings. 


Subscription    price  of  "Fireproof  Magazine"   for  one   year, 
with  Copy  of  "Modern  Fireproofing",  $i.oo 

(This  offer  only  holds 
good  for  this  month) 


FIREPROOF    MAGAZINE 

GREAT    NORTHERN    BUILDING,   CHICAGO 
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OFFERED 
LOCATIONS 


With  satisfactory  inducements, 
favorable  freight  rates,  good  labor 
conditions,  healthful  communities, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

AND  THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For    full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIIC. 

Industrial  ComnUaaloner, 

1  Park  Row,         Chicago.  111. 


THE  Only  tvay 

CHICAGO 

ST.  LOUIS 

KANSAS  CITY 

PEORIA 

Handsomest,  most 
luxurious  trains  in  the 
world ;  completely 
rock-ballasted  road- 
bed, no  dust,  no  dirt, 
no  smoke,  no  cinders. 


Copyriifht,  1904,  by  the 
Chicago  &  Alton  Railway  Co. 

Seauel  to  the  famous  ^^yxR^L 

"Fencing"  and  "Cow-Boy"     A^  *  -  t-hltt^  a  *% 
Girl  Art  Calendars.  CALENDAR^ 

FiVB  Shbbts,  £ach    10  X  13   Iitohbs 

S£XD  25  CTS. 

with  name  of  publication  In  which  you  read  this  advertise* 
mcnt,  to  Gho.  J.  Charlton,  General  Passenger  Agent 
Chicajro  &  Alton  Railway.  Lotk  Box  618  CHICAGO.  Ili.. 
and  get  the  handsomest  calendar  of  the  year.    Four  gracefu  I 

{>oses  in  colors,  unniarred  by  advertisements  and  ready  for 
raming. 


The  Sum  of  It  All 

With  Apologies  to  Marcus  Aurelitu  AnUminuM 
Though  years  revolve 
As  we  try  to  solve 

The  question  problematic, 
In  the  end  we  learn^ 
Wherever  we  turn, 

This  lesson  quite  dogmatic: — 
That,  though  one  may  climb 
In  the  course  of  time 

To  a  meed  of  joy  ecstatic* 
Time's  rapid  lapse 
May  bring  mishaps; 
While  Life's  demand 
And   Fate's  stern  hand, 
With  which  we  cope, 
May  bankrupt  Hope. 

So,  the  man  of  power 
Boasts  not  of  the  hour,  ^ 

But  strives  to  be,  *^ 

To  some  degree. 

Of  a  temperament  phlegmatic* 
As  a  part  of  the  whole, 
He  composes  his  soul, 
Finds  recompense 
In  common  sense. 
And  seeks  content. 
On  which  all  are  bent. 
Not  in  lands  or  pelf. 
But  within  himself. 

For,  his  clearest  vision 
Sees  that  fields  elysian 

Lie  beyond  this  sphere  erratic. 
And  heights  unattained. 
Ever  still  to  be  gained, 

Level  all  with  a  force  emphatic; 
While  with  perfect  art 
Each  fulfils  his  part 

In  the  cosmos  enigmatic, 
And  without  e'en  the  fool 
In  Nature's  school 

Life  would  not  be  dramatic. 

^J.  S.  A. 


Work 

'T'HE  moments  fly  on  lightning's  wmgs; 
•*■      And  life's  uncertain,  too; 
We've  none  to  waste  on  foolish  things-| 
There's  work 
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Complete 
Drawing 
Outfit  No.  3 


The  Official  Drawlaf 
Otiiftt  Used  und  Ke- 
contDicndcd    by    tbt 


REGULAR 

RETAIL 

PRICE 

$15.84 


(Cut  is  R9fT9due9d 
from  a  Phot^gra^k) 


DETAILED   LIST   OP   OUTFIT   ILLUSTRATED: 

DRAWmO  MATERIALS: 


INSTRUMENTS: 

Set  of  Gennan  Silver  DrAwinR  Instrnments  in 
Morocco  Leatlier  Pocket  Case,  velvet  lined,  with 
bar  lock,  comprising : 

One  German  Silver  compass.  0  inches  lone, 
with  pen,  pencil,  needle  point  and  length- 
ening bar. 

One  German  Silver  spacing  dividers,  5  inches 
long. 

One  steel  spring  bow  dividers,  33<  inches  long. 

One  steel  spring  bow  pen.  3X  inches  lone,  with 
needlepoint. 

One  steel  spring  bow  pendU  3X  inches  long,  wilb 
needle  point 

One  &-inch  ruling  pen,  spring  on  npper  Blade. 

One  case  with  leads. 

One  adjusting  key. 

Retail  Price  of  Instruments,  ^6.90 


One  Drawlnff  Board.  19zas  inches,  seasoned  ptaie^ 
with  hardwood  ledges,  attached  to  board  bj 
screws  sunk  in  slots  with  metal  bushings  to 
allow  for  contraction  or  expansion.    Shellao 


Total  Value  of  Complete  Outfit,  $15.84 


One  Mahogany  T-Square,  94  in.  long,  ebony 

lined,  fixed  head,  shellac  flnlsb,         -      -  .90 

One  469  Transparent  Triangle,  8  inch,         -  .76 

One  aoo  x60>%  Transparent  Triangle,  10  Inch,  .10 
One  19-inch  Triangular  Boxwood  Scale,  engine 
divided;  graduated a^  &-1B,  1-8,  1-4,  8^  S-4, 
1-9,  IH,  and  8  Inches  to  the  toot,  and  one  edge 

inches  and  lOths,  with  case.         «      •      .  ijoo 
One  Tran»parent  Combination,  Irregular  or 

French  Ourve.  speclaL         ....  LOO 

One  Bottle  Waterproof  Ink           ...  .K 

One  4-H  Siberian  Drawing  Pencil,        •      •  JO 

One  Faber*slnk  Eraser,  NO.  107S.          -       -  J05 

One  Faber*s  Pencil  Eraser,  No.  Ill,      •      -  J06 

One  dozen  Thumbtacks.          ....  ^ 
Nine  sheets  Whatman's  handmade,  cold  pressed. 

Drawing  Paper,  lSHx90  Inches,          -       -  M 
Twelve  sheets  Whltstock  Drawing  Paper,  11x15 

Inches  (tor  practice  work  only),        -      -  J0 

One  Erasing  Shield,          .....  J6 

One  Sandpaper  Block,     .....  JO 

One  6-inch  Qerman  Silver  Protractor,  H»,  JW 


Retail  Price  of  Materials, 


J8,94 


SPECIAL  PRICE  TO  A.  S.  C,  STUDENTS  ^/^'S.^^  $6.95 

In  ord«r  to  secure  cbe  iibavQ  Hpeclal  prlcre  it  Ja  necessary  to  be  a  student  oF  tKa  Amerkxiu  Scliuo] 
cit  Co]T&spond«nce^  Ordera  should  be  sent  direct  to  the  addr^KS  of  the  maDufacturer  a?  cCv«n 
below,  accDinpaniqd  by  Post  Office  Order  or  by  KeeiBtered  LciEer  For  thu  amount  and  a  statement 
that  the  wrltar  is  a  membtsr  of  the  Amtff  icsn  School  dI  CorreBpondeoce.  Express  charBee  ar« 
to  be  pajd  by  tb«  purchasef  Ifur  stude&u  in  (bs  West  and  Middle  West  eitpfets  chare ei  to 
CHICAGO  will  be  prepaid.)    Address: 

A,  D,  MACLACHLAN,  214  Clarendon  Street,  Boston 
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YOU  CAN  OWN  IT  NOW! 


The  Encyclopedia  Britannica  contains  more  than  twice  the  amount 
of  reading  mutter  in  any  other  encydopsedla.  If  the  25,000  pages  in  the. 
New  Werner  Twentieth  Century  Edition  were  reprinted  In  volumes  of 
ordinary  sise  and  type— such  as  novels  are  usually  set  In— about  500  of 
such  books  would  be  required  to  contain  the  matter  embraced  in  this 
king  of  Encyclopiedias.  Not  only  Is  it  the  greatest  of  all  reference 
works  In  size,  but  In  the  conspicuous  eminence  of  Its  contributors,  the 
completeness  of  Its  articles,  and  In  its  clear  and  lucid  style  of  treating 
subjects.  It  stands  to-day  the  most  monumental  collection  of  useful 
knowledge  ever  brought  together  Into  a  set  of  books. 

Among  its  American  contributors  ore  such  authorities  as  General  Nelson 
A.  Miles,  the  author  of  the  article  on  "Coast  Defences";  Hon.  Carroll  1). 
Wright.  XT.  S.  Commissioner  of  Labor;  Cardinal  Gibbons,  who  writes  on 
•*The  Catholic  Church";  Walter  Camp,  the  famous  authority  on  football; 
Prof.  J.  B.  McMaster,  the  historian,  who  Is  the  author  of  the  article  on 
•'American  Political  Parties";  Professor  R.  H.  Thurston,  of  Cornell  Uni- 
versity, and  hundreds  of  others.  In  Its  long  list  of  English  contributors 
are  to  be  found  almost  every  eminent  living  aufhorlty  In  every  branch 
of  knowledge. 

How  a  Subject  is  Treated 

This  Encyclopedia  Is  different  from  all  others  In  that  It  presents.  In 
connection  with  each  subject,  all  that  Is  to  be  said  on  that  subject  from 
every  standpoint.  Every  article  Is  therefore  an  exhaustive  treatise  on 
the  topic  in  hand.  Take,  for  example,  the  article  on  "Napoleon  Bona- 
parte. This  comprehensive  study,  covering  34  large  two-column  pages- 
equal  to  a  20()-page  book  of  ordinary  size— Is  by  J.  R.  Seeley,  Professor 
or  Modern  History  at  Cambridge  University.  It  takes  up  Napoleon's 
antecedents,  his  family  history,  his  rise  to  power,  the  stirring  events  of 
his  life,  his  political  influence,  his  Ideas  on  government— and  the  article 
is  completed  by  an  estimate  of  Napoleon's  place  In  history  and  his  influ- 
ence on  the  future.  You  will  find  In  this  Encyclopaedia  73  complete 
courses  of  study  and  systematic  reading,  embracing  such  Interesting 
subjects  as  Literature,  Astronomy,  Botany,  History,  Geology,  Law,  etc. 

The  New  Twentieth  Century  Edition 

This  latest  edition— revised  up  to  the  present— Is  already  In  great  de- 
mand. At  the  present  prices,  this  great  reference  work  has  the  unique 
distinction  of  being  the  cheapest  as  well  as  the  best  encyclopaedia  sold 
to-day.  Great  merit  and  a  low  price  are  qualities  seldom  associated  to- 
gether, and  It  has  been  only  a  short  time  since  the  Encyclopsedia  Britan- 
nica was  wholly  beyond  the  reach  of  the  average  book  buyer.  Our  adver- 
tising and  distributing  facilities  enable  us  to  supply  this  great  work 
direct  from  the  factory  to  custoniers  at  50  per  cent  discount,  thus  saving 
middlemen's  profits— and  on  terms  so  easy  that  the  purchaser  never  feels 
its  cost. 

One  Dollar  Secures  a  Set  At  Once 

Our  special  offer  at  fifty  per  cent  discount  Is  limited.  You  must  be 
prompt  to  be  sure  of  a  set  before  the  Inevitable  advance  In  prlc^.  By 
our  easy  payment  plan  you  can  obtain  an  entire  set  of  thirty-one 
volumes  on  the  payment  of  one  dollar,  and  the  remainder  can  be  paid 
at  the  rate  of  ten  cents  a  day  for  a  short  time.  Cut  out  the  Inquiry 
V  Coupon  and  mail  it  to  us  now— while  you  are  looking  at  It— and  let 
\  us  tell  you  more  about  this  remarkable  book  bargain.  The  coupon 
brings   attractive  sample  pages  and   full   particulars. 


RAOKP  A^V  FBF  V  ^«  ^^^^  <"^  ^^^  &  ""^II  number  of  at- 
DUUIIV/tOCr  F  nCrC  tractive  bookcaaea.  made  especially  to 
hold  a  set  of  this  Britannica.  These  Bookcaaea  will  be  given  free  of  charge 
to  readers  who  respond  promptly  to  this  ad^BBrtiaement.  Mail  the  coupon 
below  at  once. 


31  MASSIVE  VOLUMES 

WEIGHT  OVER  200  POUNDS 

25  Volumes,  Ninth  Edition,  with  New 

American  Articles. 
5  Volumes  American  Additions. 
1  Volume,  Guide  to  Systematic  Read- 
ing and  Study. 


jj         FiU  out  and  mail  this  Coupon  To-Day  — — 

the  American  Newspaper  Association 
44-60  E.  23rd  St..  Now  York.  N.  T. 

Please  send  me  free  of  charsre  sample  pa«res  and 
full  particulars  of  your  Encyclopmlia  offer. 

BooKcaM  €««9«a 

Name 

Street 

Town State 
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IN   RETURN 

€1  READER*  each  number  of  The  Technical  World  im- 
proves on  its  predecessor.  Will  you  not  show  your  appre- 
ciation by  distributing  the  Introductory  Order  Blanks  belo^^v^ 
amontf  your  friends?  Put  your  name  on  each  blank,  so  that 
'we  can  "check  up/'  "" 

INTRODUCTORY   ORDER.   BLANK 

THE  TECHNICAL  WORLD  CO.,  ^^ 

3321  Armour  Ave..  Chicago.  111. -"^^ 

Gentlemen:  —Enclosed  find  remittance  of  f  1.00,  for  which  send  The  Tbchnical  World  for 

one  year,  beginning  with  the number,  to 

Namb      •  


The  magazine  was  called  to  my  attention  by 
Reeuier, 


Address 


INTRODUCTORY    ORDER    BLANK 

THE  TECHNICAL  WORLD  CO..  ^^^ 

3321  Armour  Ave.,  Chicago.  111.  ^^* 

Gentlemen:  —  Enclosed  find  remittance  of  $1.00,  for  which  send  The  Technical  World  for 
one  year,  beginning  with  the number,  to 


The  magazine  was  called  to  my  attention  by 
Reader. 


Name  , 


Address 


INTRODUCTORY    ORDER   BLANK 

THE  TECHNICAL  WORLD  CO..  ,q.^ 

3321  Armour  Ave.,  Chicago,  III.  ^'^ 

Gentlemen-  —  Enclosed  find  remittance  of  $1.00,  for  which  send  The  Technical  World  for 


one  year,  beginning  with  the^ number,  to 

Name 


The  magazine  was  called  to  my  attention  by 
Reader. 


Address 


Q  The  Technical  World  appeals  to  everyone  who  has  an  inquisitive  nature,  who  likes  to  know 
how  and  why  things  are  done.  And  who  does  not  ?  Ninety-nine  people  out  of  a  hundred 
have  some  technical  bent,  or,  at  least,  are  interested  to  some  extent  in  scientific  matters.  They 
may  not  be  trained  in  engineering  or  the  use  of  machinery,  they  may  have  taken  only  the  first 
step  in  science,  but  they  like  to  talk  familiarly  about  such  things,  and,  above  all,  to  understand 
them.  A  new  discovery  in  science,  a  wonderful  invention,  a  novel  device  that  lessens  labor  or 
ministers  to  comfort,  a  great  achievement  in  engineering  construction,  the  wider  and  wider 
growing  application  of  electricity  to  human  uses,  the  mechanism  and  processes  of  manufactnr- 
iug,  the  many  phases  of  our  industrial  life  as  they  are  being  revolutionized  by  the  application 
of  the  truths  of  science  and  the  creations  of  inventive  skill,  the  problems  of  transportation  on 
sea  and  land,  the  enginery  of  war,  the  keynotes  of  the  careers  of  men  and  women  of  mark  — 
these  and  a  hundred  other  topics  of  more  or  less  remote  relation  to  the  technical  professions, 
the  arts  and  crafts,  and  the  wide  field  of  Applied  Science  in  general,  have  a  fascination  for 
every  intelligent  man,  woman,  and  child. 

Q  This  is  the  field  of  The  Technical  World.  In  simple  language  it  brings  the  hardest  topics 
within  the  range  of  the  common  understanding :  and  by  an  unusual  profusion  of  illustration  it 
makes  the  reader  familiar  with  every  detail.  In  wealth  of  useful,  practical  information  and 
suggestion,  it  is  unsurpassed.  Q  All  subscribers  have  the  privileges  of  the  Consulting  Depart- 
ment free  of  charge. 
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A  ten-volume  Technical  Reference  Library  valued  at 
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to  The  Technical  World  before  January  i,  1905.  This 
reward  to  be  given  in  addition  to  the  regular  premiums  shown 
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Reference    Library 

Modern  Engineering  Practice 
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Red  Morocco,  Size  of  Page  7x10  inches 
List  Price        ....        1 5 5.00 

(^Prospectus  Sent  on  Request^ 
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book  case,  made  expressly  for  this  library 
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Premium  D. — Compendium  of  Drawing,  either 
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ing one  German  silver  compass,  six  inches  long, 
with  pen,  pencil,  needle  point  and  lengthening 
bar ;  one  5-inch  ruling  pen,  spring  on  upper 
blade ;  one  case  with  leads ;  one  adjusting  key. 


WE  wish  to  enlist  the  services  of  our  old  subscribers  to  bring  The  Technical 
World  to  the  attention  of  their  friends.  To  enable  them  to  make  a 
special  inducement  for  immediate  acceptance  we  will  receive  annual  subscrii> 
tions  for  a  short  time  at  fl.OO.  In  order  to  show  our  appreciation  of  such 
service  we  have  arranged  a  series  of  premiums  to  be  obtained  for  subscriptions. 

In  addition,  the  person  securing  the  greatest  number  of  subscriptions 

between  now  and  J[an.  x,  igc^,  will  be  awarded  the  $55.00  Engineering 

Reference  Library,  including  a  handsome  oak  book  case,  shown  on  the 

opposite  page. 

Premium  A. — Pocket  Atlas  of  the  World,  or  a  year's  subscription  to  The 
American  Electrician  or  Success,  offered  for  one  new  subscriber  to  The 
Technical  World. 

Premium  B.-Prac-      ' = Prrmium  G 

tical  Lessons  in 
Electricity,  a  300- 
page  book  on  Elec- 
tricity, handsomely 


SliTG  d1  pEme  J^xlD  tdciifts 
Fully  Indexed 
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Offered  for  five  new  subscribers  and  30  cents  to   pay  express 
charges. 

Premium  F.— COMPENDIUM  OF  DRAWING,  valued  at  $10.00,  both 
volumes,  900  pages.  1,000  illustrations,  bound  in  green  linen.  Offered 
for  seven  new  subscribers. 

Premium  G. — Cyclopedia  of  Applied  Electricity,  valued  at  $25.00,  five 
volumes,  2,500 

Premium  E 


pages,  size  of 
page  8x10  in., 
fully  indexed, 
handsomely 
bound  in  buck- 
ram.  Over 
2.000  full  page 
plates,  dia- 
grams, etc. 
Offered  for 
fourteen  new 
subscribers. 
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The  Holiday  Problem  Solved 


The  opportunity  Association 


NO  DUES 
NO  FEES 


AN  Association  of  kindred  spirits  desir- 
^  ous  of  keeping  posted  arid  thoroughly 
up-to-date  on  the  doings  of  the  Art 
World;  interested  in  stimulating  and 
fostering  art  in  general — American  art  in 
particular;  with  special  and  exclusive  op- 
portunities, advantages  and  privileges,  and 
close  association  with  the  most  thorough 
and  complete  medium  of  the  world's  cur- 
rent art  information 

The  International  Studio 

Monthly  Magazine  of  Fine  and   Applied  Arts 

Conceded  by  connoisseurs  to  be  the  most  sumptuous  and 

thoroughly  artistic  periodical  published,  a 

year  of  which  may  be  yours 

FREE 

with  a  special  holiday  opportunity  to  make  money  —  to 
save  money — and  meet  your  every  holiday  requirement, 
however  extensive  your  list,  in  most  attractive  and 
appropriate  form  on  conditions  that  would  appear  ri- 
diculously absurd  were  it  not  for  the  fact  of  our 
intense  interest  in  securing  the  widest  possible  circula- 
tion for  our  magazine,  and  the  hope  of-  enlisting  your 
interest  in  the  enterprise.  A  postal  will  bring  full  and 
interesting  particulars. 


The  International  Studio^  67  Fifth  Avenue,  New  YorR 

DEPARTMENT  S.  D. 
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SPANGENBERG'S 


Steam  and  Electrical  Engineering' 


By   B.  SPANGBNBBRG,  M.  B.,  fofnxr    SupcdmendGnt.  St.  Lotita 
School  of  Engineering.    ALBERT  UHL.  A,  1,  K.  E.,  former  InstTuc- 
tor  Prnctical  Electrical  Engineering.  St.  Loui»  School  of  EnsiuMf* 
ing,  and  E.  W.  PRATT,  Matter  Mechuiic, 

672  Pa^es  containing  10S5  Qmestlons  and  An 
tw«rs  and  648  En^Yin^  etii^ctally  mad« 
for  tliifl  1hn>1L 

AN    ABSOLUTE   AUTHORITY   OK    ALL   SUB- 
JECTS RELATING  TO  STEAM  AND    ELEC- 
TRICAL ENGINEERING. 

0¥»r  200  Fages  on '  Elactricitj 

with  illnstrationa  on  every  pace- 


Ab  iMTeUpatfa  •#  laflNwaltoB,  m4  Ib  ll**lf 
tk«  mmt  9tm^lM»  llbiwj  •!  £■§  teMrlag  Pra*> 
tlw •T«r  •■kllakeC  TrMilu**  8talUBwy 
Xaglasttruc,    L«MBurtlv«     KaglBMrlBgt 
XlMlrMtyTcMiprMMd  Air,  H««huil«a 
R^rHMnuWa,  9m  aad  OuoUm  ImIm*, 
■idnalU  Il»fiU«n  wmA  BApyrWcrk. 

If  yon  want  a  complete  work  writ- 
ten in  a  simple  and  direct  style, 
buy  this  one  and  make  no  mistake. 

OrdOT  Barlj  for  Flnt  Bdltton 


^J 


Price 

$q  50 

Tho    only    book    eTer 
published  CQUUiaiQif 

1035 

Qnestions  and  AnswM« 


GEO.  A.  ZELLER..  Ttihlisher 


Established  1870 


20  South  Fourth  Street,  St.  Louis.  Mo. 
40.Page  Pamphlet  Tells  AU  About  It 


Bound  Books  at  Sheet  Price 

Limited  Offer.    63  Setg  of  the  New  Editlan 
Brought  down  to  August  1,  1904 

Ridpath's  History, 
of  the  World 

There  is  a  reason  —  and  an  excellent  one 

—  why  we  have  iuat  63  sets  of  a  New 
Edition  of  Ridpath  s  History  of  the  World 
to  sell  at  129.00  less  than  price.  Send  us 
your  name  and  addresfi  and  we  will  explain 
why,  unless  we've  sold  the  63  sets  before 
we  hear  from  you.  Sample  page  book 
free, 

MERRILL  %  BAKER,  'VU'Vrak 

If  ynu'd  Uke  to  priMonit  the*  only  wnrld^B  hittoTy  tbnt 

aa  WllUam  McKLulej^.  B^njnuilD  U&rrLiODf  ht.  Ou^ler, 
Dl^hop  Vlnrerit  and  thou  hi  n  da  mor0  a^  4  ^tniiilani 
ftutborltj'  ami  thr^rt-jitciit  hki^tnrlenV  n'fen^iice  wnrk  ia 
pil*toQi^#.  SEND  FUH  FItEL  SPECIMEN  JiOOK  TO- 
D  V7.  That  Fp(^clai<?D  brK^fk  wlU jrlvn  you  uU  t>Ao\^  and 
df^tnll^— why  YOU  need  Jt— bnw  YOU  can  flei^ure  oii«  \it 
THESE  NEVr  SliTTS  at  tbe  valub  of  Wm  unhonnd  phefta 

—  nine  royal  oHovn  voUmn^i* — 4JW  ilhi9>tiriiitaDt  and 
cfili^r  pbite'ii.  OiiTy  tl.lKr  diiiWn,  fninplf'tr^  e^^it  l*^  Hf^nt  ut 
onci}.   ^^1  f^.  Coupon  t^E  A&d  i«nd  It  X^sy- 
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What  THE  COSMOPOLITAN 

Gives  its  Readers  in  a  Single  Year 


L    FIFTY  COMPLETE  STORIES. 
IL     ONE  COMPLETE  NOVEL* 

IIL    ONE  THOUSAND  BEAUTIFUL  ILLUSTRATIONS. 
IV,     TWENTY  ARTICLES  -equal  to  a  book  of  200  pagc^— 

on  Popular  Science,  Invention  and  Discovery* 
V.     TWENTY  ARTICLES- equal  to  a  book  of  200  pages- 
on  Travel. 
VI.     TWENTY  ARTICLES-  200  pages-  on  The  Moat  Im- 
portant things  to  Know  Regarding  Home  LlfCi  Marriage, 
Health,  Choice  of  Life  Work,  et  cetera. 
VIL     TWENTY  ARTICLES  for  Young  Men  and  ^Vomen. 
This  IB  what  is  given  in  a  Single  Year  of  Tlie  CosniOpolltail* 
SLOO  A  YEAR 


Entertainment  and  Education 

(I^The  scnnment  that  actuate*  THE  COSMOPOLITAN  Js  quoted  underneath  the 
tide  each  momh^ — *'From  every  man  according  to  his  ability;  to  every  man  according 
to  hia  needs/'  The  magazine  has  high  ideals  and  endeavors  to  folio ;v  them.  The 
magaTine  is  conducted  on  broad  lines»  It*  aim  is  the  upbuilding  of  the  best  interests 
of  the  people.  It  is  an  educator  as  well  m  an  etitertainer.  The  men  jnd  the  women 
who  read  THE  COSMOPOLITAN  are  the  men  and  women  who  form  the  bul- 
wark of  the  Rcpablk*     They  are  the  thinkers. 

ON  ALL  NEWS-STANDS,     PRICE  10  CENTS 


Digitized  by 
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IX 


An  Absolute  Requirement  of  Every 
Household  is  a  Woman's  Home  Journal 

How  well  THE  TWENTIETH  CENTURY 
HOME  has  fulfilled  the  conditions  of  the  ideal 
publication    is    best    understood    by   its   readers, 

The  most  important  qucaiions  of  YiTt  m  ill  ita  phases  arc  being  treated  by  the  best 
thinkers.  Jnstrucuon  is  given  that  is  worth  while.  Discussion  is  fullest  upon  the 
moat  salient  topics.      Ita  original  promise  of 


What  £s  newest 

^What  ia  most  useful  .^^ 

What  ia  most  entertaiQlng 

What  Is  most  ii]!icruc.tive 


.  if  best; 
if  new; 
_if  htlpfuU 
-if  interest  lug  t 

Hasj  we  faclievej  been  kept  to  the  letter. 

The  selection  of  periodicals  for  the  home  book-table  for  1905  is  a  Question  of 
such  itnportance  that  upon  its  decision  depends  the  progress  of  every  member  of  a 
family.      We  desire  to  submit  this  query  : 

Should  not  The  Twentieth  Century  Home  be  a  part  of  your  list  for  1905  ? 
And  is  it  not  worth  while  now  to  take  advantage  of  the  offer  made  to  furnish  free  to 
every  old  or  new  subscriber  who  remits  One  Dollar  before  November  Jst,  for  a  year's 
subscription  to  The  Twentieth  Cf.ntury  Hoevte,  the  handsomely  bound  copy,  in 
full  cloth,  of  the  World's  Fair  issue  of  "The  Cosmopolitan**  Magazine^contaitiing  200 
il lustrations,  all  on  coated  paper,  and  twenty-five  articles  descriptive  of  the  most  inter- 
esting and  instructive  phases  of  the  World's  Fair.  Jt  is  a  study  of  the  world's  progress 
up  to  1904  which  should  be  read  by  both  young  and  old — studied  in  every  school, 
and  preserved  for  fixture  reference  on  the  library  shelves* 

Remit  One  Dollar  to  THE  TWENTIETH  CENTURY  HOME  COM- 
PANY, Irvington-on-Hudson,  N,  Y* 


Digitizec 
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Tell  Your  Storjr 

The  Editor  of  OUTDOORS  invites  sugges- 
tions on  subjects  of  human  interest  and  of 
refreshing  nature  in  the  open  air  field 

The  pages  of  this  magazine  of  Country  Life 
will  be  made  just  as  interesting,  from  month 
to  month,  as  we  can  make  them  with  the 
help  of  men  and  u^omen  M^ho  love  to  live 
under  the  blue  sky 

The  Outdoor  idea  is  growing  wonderftilly, 
and  there  are  thousands  of  men  and  women 
who  are  learning  how  to  live  better  outdoors, 
who  could  tell  stories  that  more  thousands 
would  be  glad  to  read     /, 

Tell  your  story  in  your  own  way,  and  if  you 
have  photographs  to  send— ^send  them 

The  Editor,  OUTDOORS 

150  Fifth  Ave,,  New  York  City 
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I  oonalder  it  the  vurt  Knor- 
tfopedl*  yet  published  In 
•rexj  recpeot. 

P.  N.  JORWSTOK, 

Heferenoe  Librarian, 
Hew  York  Pablio  Library. 

THB  OHIOAOO  FUBLIO 
LIBRARY, 
Ohicaoo,  June  7th,  *(M. 
SdentUlo  Americaut  New  York 
Olty. 

Dear  Sir— The  general  scope 
and  plan  of  the^'Amertcana" 
■o  thorottKhlT  representa  the 
»rldoft<"-^ 


book  worM 


f  todaythntlam 


Brompted  to  write  you  a  few 
nes  of  appreciation. 

The  character  of  the  work 
moet  appeal  to  airstodenta  of 
art  oreiBienoe  whether  related 
to  technology  or  the  profea- 
■iona.  The  striking  merit  of 
this  stupendous  UMrary  un- 
dertaking Is  the  intemting 
and  comprehensiTe  mannerin 
which  subjects  are  treated; 
the  important  matter  is 
brought  forward  while  the 
less  aeserving  is  practically 
relegated  and  given  little 
•paoe.  I  am  convinced'tjf  Vm  ' 
wisdom  of  the  congress  or  men 
who  Itare  bad  ^s  work  in 
charge— they  fully  appreciate 
the  value  of  the  reader's  time 
and  render  the  information 
without  engendering  the  '*fa- 
gae  of  search." 
Americans  will  welcome  this 
set  of  booka  aa  the  moat  cour- 
ageous undertaking  in  the 
pabllvher's  domain. 

I  am  truly  delighted  with  the 
tone  and  arrangement  of  this 
atriutly  American  publication. 
Very  respectfully, 

B.  J.  Ciqiuin>. 

l>irMior  Chicago  Public  Lib. 


Editor  of  Scientific  American, 
Editor  of  Encyclopedia  Americana, 

THE  TIME  IS  SHORT 


CHAMBERS  UNITED 

STATES  JUDGE, 

Biacon.  Geor^ria. 

Mr.    Frederick     Converse 

Beach.  Editor  Scientific 

American,     New    York 

City. 

Dear  Sir— I  keep  the  En- 
cyclopedia Americana  at 
my  chambera  with  a  view 
to  quickly  obtain  informa- 
tion upon  the  great  variety 
of  topics  which  are  fre- 
quently involved  in  cases 
tried  in  the  Circuitand  Dis- 
trict courts.  I  have  found 
only  one  objection  to  its 
presence  in  my  workipff  li- 
brary. It  is  that  the  charm- 
ing style  of  many  of  the 
articles  and  the  freshness 
and  orisrinal  character  of 
its  facts  have -more  tJian 
once  beguiled  meinto  some- 
what extensive  excursions 
through  the  beautiful  vol- 
umes when  my  attention 
might  well  have  been,  as 
Falstaff  said,  "fobbed  with 
the  rusty  curb  of  old  Fath- 
er Antic  the  Law/'  Not- 
withstanding this  tempta- 
tion, I  am  grateful  that  I 
have  been  permitted  to 
purchase  the  Americana. 

Believe  me  with  ffreat 
respect. 

Very  sincerely  yours, 
Emory  Speer. 
United  States  Judges 
Macon.  Ga. 


Our  readers  are  notified  that  the  time  is  abort  to  take  advantage  of  the  special  pricey  now  open  to  advance 
mbflcribers  to  the 

ENCYCLOPEDIA  AMERICANA 

published  under  the  editorial  supervision  of  the  Sdentiflc  American. 

Our  belief  tiiat  the  time  had  come  when  the  American  people  demanded  an  American  Encyclopedia,  made  by 
American  scholars  and  specialists,  and  from  the  American  point  of  view,  has  been  more  than  justified.  The  orders 
received  in  advance  of  publication  anrregate 

MORE  THAN  ORE  MILLION  DOLLARS 

An  advance  sale  never  before  equaled  in  the  history  of  jmblishinflr. 

Incredible  as  it  may  appear,  our  children,  educated  in  American  schools,  tauffht  by  American  instructors,  and 
in  accordance  with  American  ideas,  have  been  compelled  to  consult  f oreiflrn  books  of  reference  for  their  information 
couceruing  even  our  American  institutions,  progress  and  achievements. 

T6  remedy  this  condition— to  produce  a  National  Work,  which  should  bear  the  impress  of  the  National 
American  character — has  been  our  aim  and  inspiration. 

More  than  a  thousand  American  experts,  each  an  authority  upon  his  subject,  have  oontributed  the  results  of 
their  ripest  scholarship,  study  and  experiment  to  this  flrreat  work.  Prepared  under  the  editorial  supervision  of 
the  Sdentiflc  American,  FREDERICK  OONVBRSE  BEACH  Eklitor-in-chief,  assisted  by  the  larerest  corps  of 
distinguished  editors,  specialists  and  experts  ever  enarsflred  upon  a  similar  work,  our  readers  may  be  assured  that 
ft  represents  the  hijrhest  type  of  modem  scholarship,  the  latest  results  of  modem  scientific  investisration. 

THE  WORK— It  ia  more  than  an  Encyck>pedia  it  is  an  AMERICANA.  The  departmenU  of  American  History, 
American  Bioirraphy,  American  Literature,  and  such  fields  in  applied  philosophy  and  science,  as  Government, 
Industries.  Finance  and  the  like  which  we  can  claim  as  essentially  American,  are  treated  more  clearly  and  com* 
prehensively  than  in  any  other  work.  Its  66.000  subjects  if  written  in  the  heavy  wordy  English  style,  might  easily 
nave  been  extended  to  60  volumes;  but  the  American  system  of  condensation  has  enabled  us  to  cover  the  entire 
field  of  Twentieth  Century  Knowledsein  Sixteen  RoyalOctavo  Vdttmes.  In  its  mechanical  details,  paper,  bindiiifir, 
maps,  plates  and  illustrations,  it  is  superior  to  any  work  of  its  kind  in  existence. 

TttR  PLAN  OF  SALE  which  we  have  adopted  has  been  devised  for  the  purpose  of  srivinff  those  who  order  in 
advance  of  publication  the  benefit  of  the  lowest  wholesaleprice.  We  thus  enable  the  intelligent  and  prompt 
purchaser  to  assist  in  making  the  first  distribution  of  the  AMERICANA  a  success,  and  we  compensate  him  by  arivinff 
bim  a  flrreat  reduction  in  price  in  return  for  this  co-operation  and  assistance. 

Let  us  tell  you  more  about  this  great  work  and  our  new  and  novel  plan  of  sale. 

A  postal  cwd  addressed  to  ^ 

THE  SCIENTIFIC   AMERICAN  COMPILING  DEPARTMENT 

258  FIFTH  AVENUE,  NSW  YORK 

win  bring  yon  sample  pages,  and  full  information  about  the  work,  the  price,  and  the  plan  of  sale  to  advance  buyers^ 
As  the  woric  is  now  nearly  completed  tbe  special  price  offer  win  soon  end. 
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CYCLOPEDIA    OF  APPLIED 


ELECTRICITY  ^ 


A  PRACTICAL  GUIDB  for  MBCHAinCS,  BLBCTRICIAITS , 

STUDENTS  and  ALL  PERSONS  INTER- 

BLBCTRICITT     V    V    V    V    V    V    ^« 


FIVE  Volomes— 2,500 PacM--siee  of  pasres,  8x10 inches,  fullj  indexed.     Handsomely  and  durably  bound  in  K 
morocco,  profusely  illustrated  with  over  2,1)00  full-page  plates,  diagrams,  plans,  sections,  tables,  formulae,  etc 
Invaluable  alike  to  the  expert  electrician  and  the  apprentice.    Thousands  of  dollars  and  years  of  preparation 
have  been  required  to  compile  the  material  for  this  work.      Every  section  written  by  an  acknowledged 
authority.    Prepared  especially  for  practical,  everyday  use.    Combines  the  best  features  of  a  textbook  and  a 
reference  work,  as  every  volume  is  supplemented  with  a  carefully  prepared  list  of  test  questions  to  impress  the 
important  points  upon  the  reader's  mind.    A  ready  reference  work  for  the  experienced  workman,  as  it  is  fr^e  from 
abstract  theory  and  difficult  mathematics.  * 

A  limited  number  of  introductory  sets  will  be  sent 


FREE 


for  examination  as  soon  as  received  from  the  press.  We  are  printing  an  editon  for  our  own  use.  By  increasing  the 
isdition  we  can  reduce  the  cost  of  manufaotare.  We  are  willing  to  share  this  saving  with  those  who  order  now  for 
future  delivery.  The  regular  price  is  92^00.  We  will  accept  leeervation  orders  until  tbe  books  go  to  press,  at  $12.50— 
Just  balf  the  xegnlar  price.  The  books  will  be  sent  by  express  prepaid  on  approval  and  may  be  returned  at  our  expense 
if  not  in  every  way  satisfactory.  Those  uesinnc  to  have  a  set  reserved  at  the  reduced  price  must  send  S2.50  with  their 
application  as  an  evidence  of  good  faith.  This  amount  will  be  credited  on  the  books,  or  returned  if  they  are  not  kepL 
No  further  payments  need  be  made  until  January  Ist  when  payment  of  balance  (flO)  at  the  rate  of  13  00  per  month 
must  begin.  Reservations  will  be  filed  strictly  in  order  received,  those  received  after  books  go  to  press  will  be  returned. 


Some  of  the  Writers. 

PROF.  F.  B.  CROCKER,  head  of  Department  of  Elec- 
trical Engineering.  Columbia  Uniyersity:  author  of 
the  sections  on  Storage  Batteries  and  Management 
of  Dynamo  Electric  Machinery. 

PROF.  WILLIAM  BSTT.  head  of  the  Department  of 
Electrical  Engineering.  Lehigh  University:  author  of . 
the  section  on  Alternating  Current  Machinery. 

H.  C.  CUSHIN6,  Jr.,  Wiring  Expert  and  Consulting 
Engineer :  author  of  the  section  on  Wiring  for  Light 
and  Power. 

PROF.  DU6ALD  C.  JACKSON.  Collaborator  with 
PROF.  6B0R6B  C.  8HAAD,  University  of  Wiscon- 
sin: author  of  sections  on  Power  Transmiraion, 
Electric  Lighting  and  Central  Stations. 

J.  R.  CRAVATH,  Western  Editor  of  the  Street  Railway 
Journal:  author  of  the  section  on  Street  Railways. 

PROF.  LOUIS  DERR.  Mass.  Institute  of  Techmdogy: 
WILLIAM  BOTRBR,  Telephone  Expert  and  Consult- 
ing Engineer:  CHAS.  THOM,  Chief  of  Quadruplex 
Department  Western  Union  Telegraph  Co. :  author  of 
section  on  Telegraphy,  and  others. 
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AMERICAN  SCHCXDL  OF  CORRESPONDENCE 
at  Annour  Institute  of  Technology. 

Enclosed  find  I2.&0  for  first  payment  on  half-price 
sale  of  Cvclopedia  of  Applied  Electricity.  The 
balance  ($10)  I  will  pay  in  monthly  payments  of 
$2.00  each,  beginning  January  1. 

It  is  understood  that  I  may  return  the  set  at  your 
expense  within  five  days,  and  that  you  will  refund 
the  amount  paid  if  the  set  is  not  wholly  satisfactory 
to  me.  Also  that  you  will  return  the  ^.50  if  my 
order  is  received  too  late  for  the  half-price  sale. 
{Tech.  IK  Nov.) 
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Read  it  if  you  are 


Busy 


€L  If  you  have  time  to  kill,  don't  read  any  further;  unless 
you  are  deeply  interested  in  what  is  happening  from  week  to 
week   the  World  over,  don't  read  The  Week's  Progress. 

€L  Every  busy  man  or  woman  with  any  taste,  for  keeping 
in  touch  with  the  news  of  the  World  over,  should  see  The 
Week's  Progress.     Seeing  is  subscribing. 

€LThe  Week's  Progress  is  as  correct  on  facts  as  an 
encyclopaedia.  It  will  be  found  as  authoritative  on  most 
questions  as  if  officially  inspired.  The  Editorial  Opinions 
are  sound  but  fearless  and  independent.  The  Week's 
Progress  maintains  the  highest  possible  moral  tone  both  in 
text  and  advertising  ;  it  contains  the  gist  of  hundreds  of 
American  and  Foreign  Publications. 


^ 


4L  Special  Trial  Subscription  of  ten  (10)  weeks 
for  twenty-five  Cents  ($0.25);  Annual  Subscription, 
Two  Dollars  ($2.00)  a  year;  Sample  Copy  on  request 


The    Week's    Progress 

150  Fifth  Avenue  New  York  City 
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of  any  importance  has  its  salaried  legal  adviser, 
with  a  knowledge  of  Law.      Any  man  cnn 


THEbcxikBof  ihe  Home  Laiv 
School  Series  are  desigocd 
especially  for  young  meo. 
Never  before  has  a  complete  education, 
io  one  of  the  noblest  and  most  practical 
of  the  sciences  been  brought  wicfam  the 
reach  of  every  youn^f  man.  '*  Lincoln 
-was  a  Lawyer,  Home  Trained  " 
who  had  great  faith  in  the  powers  of 
tlie  young  man.  aud  Ihe  folio wiof(  ex- 
tract from  one  of  his  letters  shows  how 
he  urged  them  to  "  push  forward." 

The  possession  and  use  of  a  set  of 
books,  will  not  only  enable,  but  stimu- 
late every  young  man  to  **  pUsh 
forwarOt'*  and  bring  out  the  best 
that  is  in  him^  attaining  a  higher  ami 
more  honored  siation  in  Hfe  than  he 
could  hope  to  attain  without  them» 

The  Lawyer  of  to-day  is  the  right- 
hand  to  ^very  ^reat  business  undertak- 
ing. In  politics  and  statesmanships  the 
Lawyer  stands  pre-eminent.  He  is 
credited  with  judgment  and  discretion, 
and  his  advice  controls  in  all  important 
matters.  Every  commercial  enterprise 
There  is  a  great  demand  for  young  men 


LEARN   LAW  AT   HOME 

by  the  aid  of  our  Home  L^v^  School  Series,  which  requires  a  few  hours  study  occasion- 
?illy.  The  Hofne  Law^  School  Series  prup.Tres  for  the  liar  in  any  stale  ;  Theory  and 
i'ractice  combincrL  Approved  by  Bench,  Bar  and  thousands  of  successful  students.  Write 
lf>r  tinoklei  of  testimonials,  descriptive  matter  and  special  ofler  to  the  readers  of  the  *'  Technical 
Wo  rill  "   sent  Tre^.     Address 

FREDERICK   J.  DRAKE   £^  CO.,  ("""""•"» ^*;iS:""""™-') 

200-21 1  East  Madison  Street.  Chicaao 

r---'- 
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To  be  a  Good  Enitinecr 

It  la  n©cefi»iify  to  thorouarhly  understand  the  opern* 
tton.  pef  uliariti^B  and  methodit  of  aettinf  lurul  Adju^t>- 
ing  enfino  valviss  and  valve  g^ars. 


1 


Tha  ncoDcHny  of  operHtion  often  timeH  dependa  to  a 
ffmler  extent  upon  tKe  correct  afijustment  of  the? 
vklveH  and  viilve  jfi^rs  than  upon  the  pm^tortion  of 
thesf*  anfJ  ot  h  er  partB  of  th  e  engi  ne,  T  ho  E&H  ll««r ' « 
EsWBlB«r  tells  in  a  simple  manner  how  to  adjust 
these  pHj-tA  for  EunDoth  runninjjT  ami  economy* 

Tht  Price  ia  tl/iO 

THE  ENGINEER  PUBLISHING   COMPANY 
357  D«*Ttftora  Street*  Chlcags 


The 

Engine- 
Room 
Instructor 

The  Price 
IsSI.OO 


WHILE  it  ia  not  absolutely  neeesaary  in  aU  ( 
to  solve  problems  in  the  ensrine  room,  it  is  fre- 
quently very  convenient  to  do  so.    There  are 

many  Vittk  item  a  connected  with  the  running  of  a 
plaint  which  it  is  convenipnt  to  figure  ftut  then  ATui 
there.  THE  ENGINE  ROOM  INRTHIJCTOH  la  oil 
and  dirt  proor  so  that  ynii  can  uae  it.  without  Fear  of 
injurinjF  the  patfes.  It  drives  a  screat  many  Ueme 
nee<Jed  every  dtty,  Ln  the  form  of  tables^  and  the 
AJmplest  kind  of  rules  for  thoiie  things  that  aj%  needed 
leaa  frequently. 

The  Engineer  Publishing  Co* 

357  Dearborn  Street 
Chicago 


Weight 


Here  is  Your 
Chance 

We  are  offering  at  a  gre&t\y  reduced  price 

Appleton's  Cyclopedia 
of  Applied  Mechanics 

Edited  by  Park  Benjamin,  Ph.  D.,  LL.  D, 

A  ma^ificent  get  in  three  volumeSp  hand^ 
somely  Dound  in  half  morocco^  each  volume 
containiTig  over  900  pages  with  8,000  en- 
gravings, including  diagrainmatic  and 
sectional  drawings  with  fine  explanatory 
details. 

Heretofore  the  price  of  this  valuable 
work  has  never  been  less  than  122.50. 
We  will  box  and  ship  prepaid  the  three 
volumes  to  any  address  in  the  United 
States  or  Canada  on  receipt  of  our 

Special  Price.  $12.00 

Its  value  t>  you  in  your  work  cannot  be 
estimated  by  mere  dollars  and  cents. 
Those  who  have  contributed  to  it  are  the 
best  known  experts  in  all  branches  of 
applied  mechanics.  As  a  reference  work 
it  13  without  a  peer.  There  is  not  a 
machinist,  engineer j  electrician,  or  fore- 
man who  can  afford  to  be  without  the 
information  contained    in  these  volumes. 

Don't  do  yourself  an  Injustice  and 
overlook  this  offer  but  send  for  these 
volumes  at  once. 

If  you  wish  to  investigate  further  send 
for  our  Special  Circular  of  Contents,  It 
is  free. 

The  Engineer  Publishing  Co, 


357  Dearborn  Street,  Chicafo 
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PADDED  BOOKS 

flThe  day  of  padded  books  on  mechanical  drawing  is  pa^ 
Students  who  have  (ailed  to  get  a  mai^ety  of  drafting-room  pradice 
after  following  aimless  methods  of  in^rudtion,  now  demand  a 
progressive  and  effedive  course  of  ^udy. 

We  are  ready  with  the  right  book 

A  Manual  of  Mechanical  Drawing 

BY  PHILIP  D.  JOHNSTON 

Q  It  reaches  a  new  ^andard  as  a  practical  and  thorough  in^hlidtor. 
Conclusive  te^imonials  to  its  worth  comes  from  all  dire<5tions. 
^  A  High-School  Principal  writes :  **  The  great  practical  value  of 
drawing,  the  vague,  mdefinite  and  inaccurate  chara<5ter  of  mo£t 
books  treating  of  this  subjed,  and  the  difficulty  of  procuring  com- 
petent teachers  of  drawing,  make  the  advent  of  this  work  mo^ 
timely  and  valuable/* 

^Contains  146  pages  of  text,  in  which  138  cuts  are  employed  to 
contribute  ample  illu^ration.  There  are  also  69  full-page  plates 
which  furnish  a  carefully  graded  and  comprehensive  series  of 
exercises.  24  pages  of  cross-ruled  paper  for  notes,  sketches,  etc, 
are  bound  in  at  the  back, 

^  Designed  to  qualify  the  student  with  a  ma^ery  of  the  principles 
of  mechanical  drafting  and  to  familiarize  him  with  the  preparation 
of  drav«ngs  according  to  methods  employed  in  the  leading  shops 
of  today, 

^  Adapted  for  Home  Study  or  Class  Use, 
fl  Tailefully  bound  in  cloth,     Sive  7  %  x9}4  inches  (oblong). 

Price,  $2,00  Prepaid 

^  Descriptive  circular  with  sample  pages  on  application,  also 
advice  and  quotations  on  books  relating  to  any  indu^nal  subject. 

David  Williams  Company.  Publishers 

232-238  William  Street.  New  York 
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Fifty-TKree    Tracks    Abreast 
in  tKe  Heart  of  fie-w  York 

y^      By    Robert    SKackleton      ^ 

AtitKor  of  ••Many  Waters/'    ••TKe  Great 
Adventtirer,''    Etc. 


work    of   en- 
construction 


A  REMARKABLE 
gineering  and 
is  now  in 
progress 
in  the  very  heart 
of  the  City  of  New 
York,  and  in  prog- 
ress so  quietly  that 
but  little  heed  is 
given  to  it.  The 
spacious  area  of 
trackage  centering 
at  the  Grand  Cen- 
tral Station  is  to  be 
depressed  and  tun- 
neled. Not  only 
this,  but  the  very 
station  itself  — 
commodious  and 
remodeled  though 
it  is,  with  its  great 
waiting  room  in 
which  the  muezzin- 
1  i  k  e  megaphone 
man  chants  depart- 
ing hours — is  to  be 
replaced  by  a  new 
and  finer  structure. 
Preparations  are  to 
be  made  for  every  train,  alike  the  swift 
express  and  the  tranquil  suburban  which 
pauses  dilatorily  at  every  station,  to  enter 


''Great gas  mains  on  temporary  bridging,"* 


the  city  under  the  power  of  electricity 
instead  of  steam.  And  all  these 
changes  are  to 
be  accomplished  — 
and  for  a  year  past 
the  preparatory 
work  has  been  go- 
ing on  —  without 
disturbance  of  the 
mighty  traffic  of 
that  mighty  termi- 
nal. 

One  hundred 
million  passengers, 
arriving  or  depart- 
ing, will  pass 
through,  while  the 
entire  terminal  sys- 
t  e  m  is  changed, 
while  a  new  station 
is  built,  while  every 
track  is  torn  up 
and  placed  in  an- 
other position,  and 
while  an  elaborate 
plant  is  installed ; 
yet  the  incoming 
and  outgoing  of 
those  hundred  mil- 
lion will  not  be  interfered  with. 
During  the  little  more  than  a  year  in 

which  the  work  has  already  been  under 
Digitized  by  VjOOV  it 
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way,  not  a  single  passenger  has  been  in- 
commoded on  account  of  it ;  passengers, 
indeed,  would  not  even  know  of  it  unless 
they  should  glance  from  the  car  win- 
dows; but  if  they  thus  glance  out,  they 
see  a  great  extent  of  torn-up  ground,  and 
an  army  of  men  busily  at  work  among 
rock-drills,  long-armed  derricks,  shored- 
up  buildings,  temporary  bridging,  and 
scaffolded  sidewalks. 

A  New  Terminal  Needed 

For  years  the  need  of  more  commod- 
ious and  differently  arranged  terminal 
facilities  has  been  recognized,  to  accom- 
modate the  increasing  traffic  and  give  a 


tions,  the  other  two  are  utilized  to  their 
fullest  capacity.  Simply  stated,  that  is 
how  non-disturbance  of  traffic  is  at- 
tained ;  but  the  simple  statement  gives 
no  idea  of  the  difficulties  encountered. 
One  needs  to  stand  for  a  while  in  the 
terminal  yards,  and  watch  the  ceaseless 
movement  of  trains,  to  gain  some 
adequate  impression  of  the  perplexities 
of  the  problem. 

Each  day  there  are  640  trains  arriv- 
ing or  departing ;  each  day  there  are  over 
7,000  pieces  of  baggage  handled ;  each 
day  300  tons  of  mail  and  600  tons  of  ex- 
press matter  enter  or  leave  the  terminal. 
And  it  is  traffic  such  as  this  which  goes 


*  Structures  oi'erhang^ing  the  tracksJ" — **Lon^  lines  of  scaffoliied  sidewalk. 


higher  degree  of  comfort  and  safety. 
The  problem  facing  the  New  York  Cen- 
tral and  the  New  York,  New  Haven  & 
Hartford  has  been  a  serious  one,  and  for 
years  the  foremost  engineering  minds 
have  been  applied  to  its  solution.  Im- 
portant improvements  were  not  long  ago 
made,  including  the  material  enlarge- 
ment of  the  present  station;  but  it  was 
soon  seen  that  tlie  improvements  were 
insufficient,  and  that  far  more  radical 
changes  needed  to  be  made. 

The  territory  over  which  these  needed 
changes  are  to  extend  has  been  divided 
into  three  longitudinal  sections  ;and  while 
work  is  going  on  upon  one  of  these  see- 


on  undisturbed,  and  is  to  continue  to  go 
on  undisturbed. 

The  Work  of  Mtny 

The  work  is  of  notable  interest,  in  that 
it  does  not  come  from  the  plans  of  any 
one  man.  The  ideas  of  perhaps  a  dozen 
engineers  have  been  merged  in  one  re- 
sult. For  years,  there  have  been  exam- 
ination, discussion,  tentative  decision: 
plan  after  plan  has  been  raised  up,  only 
to  be  cast  down;  and  experts  have 
worked  unitedly  and  in  hannony 
towards  the  goal.  There  has  been 
the  most  friendly  emulation:  there 
has    been    corcy^^izdeiKftO^L^S^^fCwho 
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should  hit  upon  the 
best  and  most  practic- 
able features ;  there 
has  been  partial  ac- 
ceptance, partial  re- 
jection. 

There  has,  indeed, 
been  one  man  at  the 
head — Mr.  William  J. 
Wilgus,  who  was 
Chief  Engineer  of  the 
New  York  Central 
when  the  considera- 
tion of  these  improve- 
ments was  taken  up, 
and  who  has  since 
been  promoted  to  one 
of  the  vice-presi- 
dencies. With  him 
has  lain  most  of  the 
final  decision  as  to 
practicability  and  use- 
fulness; with  him  have 
originated  many  of 
the  ideas;  with  him 
is  the  general  control ;  and  he  is  most 
ably  seconded. 

The  Path  of  Destruction 

It  was  early  recognized  that  the  ter- 
minal yards  would  need  to  be  enlarged 
in  breadth,  and  so  the  purchase  and  de- 
molition of  houses  was  begun.  The  loca- 
tion of  the  station  in  the  very  center  of 


^*  Not  from  every  point  can  the  extent  of  trackage  be  guessed,'^ 


the  great  city,  with  large  buildings  close- 
hemming  the  yards  on  either  hand,  made 
this  first  item  an  expensive  one.  Nu- 
merous large  structures  stood  in  the  path 
of  destruction.  In  all,  nearly  two  hun- 
dred buildings  have  been  destroyed,  in- 
cluding churches,  hospitals,  apartment 
houses,  and  private  homes. 

Even  at  the  begin- 
ning of  the  work, 
there  was  a  bewilder- 
ing maze  of  tracks; 
but  when  all  is  com- 
pleted there  will  be, 
approaching  the  new 
station,  a  fan-shaped 
widening  into  53 
tracks;  and  into  the 
station  itself,  on  the 
main  track  level,  there 
will  be  19  tracks 
abreast.  All  of  these 
tracks  are  to  be  de- 
pressed 12  feet  below 
the  present  level ;  and 
the  narrow  foot- 
bridges which  cross 
the  yards  at  a  consid- 
erable height  above 
the  present  tracks  will 
be  replaced  by  broad 
sbrs^ff^aim^^or  wagons 


''Elaborate  shoring  under  bordering  buildings. 


0 
> 

z 

< 
z 

as 
h 

< 

H 
z 

a 
u 

w     ^ 

O      > 

o    :S 

^=^ 

z 

Q 
Z 
< 
c/: 

G 

< 

u 

a: 

H 


Z 

o 

H 

o 


(CTW) 


Digitized  by 


Google 


FIFTY-THREE     TRACKS    ABREAST 


671 


thankfully,  of  the  best  attainable,  rather 
than  to  repine  over  the  impossibility  of 
having  the  ideally  best. 

Graduating  from  Brown,  Corthell 
looked  for  a  wider  field  than  yacht  build- 
ing could  offer,  and  he  gravitated  natur- 
ally to  railroading.  Within  five  years 
after  his  graduation,  he  was  in  charge  of 
important  work  for  the  Missouri  Pacific 
system ;  he  became  known  in  Kansas, 
in  Colorado,  in  Iowa;  and  then, 
called  to  the  East  by  powerful 
New  England  interests,  he  was  in 
charge,  successively,  of  various  large 
works,  until  1902,  when  he  was  recog- 
nized by  the  New  York  Central  as  a  man 
whom  it  must  have.  To  him,  more  than 
to  any  other  individual,  is  owing  the  ac- 
cepted plan  for  the  depression,  tunneling, 
and  arrangement  of  the  tracks  approach- 
ing the  terminal.  In  common  with 
others,  he  was  closely  studying  the  prob- 
lem ;  and  the  solution  came  to  him,  when 
it  came,  overnight. 

Electrification 

The  electrification  of  the  trackage  ter- 
ritory of  the  lines  leading  into  the  ter- 
minal area,  for  a  distance  of  some  twen- 
ty-five miles  from  the  station,  is  the  most 
important  single  feature  of  the  general 
plan.  When  the  improvements  are  com- 
pleted, not  a  train  will  enter  the  Grand 
Central  territory  under  steam  power. 
Not  only  are  the  suburban  trains  to  be 
operated  by  this  force, within  the  electric- 
al area;  but  the  swift  express  trains 
from  distant  points  will,  as  they  approach 
the  city,  dismiss  their  steam  locomotives, 
and  be  taken  in  charge  by  electric  loco- 
motives. 

For  the  first  time,  electricity  is  to  show 
its  capacity  to  draw  heavy  express  trains, 
of  from  500  to  800  tons,  at  a  speed  of 
sixty  miles  an  hour.  Railroad  men  look 
upon  this — and  justly — as  marking  the 
beginning  of  a  new  epoch  in  the  history 
of  transportation.  It  is  considered  to  be 
the  beginning  of  a  possibly  unlimited 
electrification  of  the  railroads  of  the 
country.  It  is  deemed  not  improbable  that 
from  this  as  a  beginning  electricity  will 
displace  steam  as  a  motive  power  for 
trains. 

The  enormous  electric  locomotives,  the 
pioneers  of  this  class  of  service,  are  odd- 
looking  to  our  unaccustomed  eyes,  dou- 


ble-ended, and  of  2,200  horse-power. 
The  locomotives  will  be  equipped  with  a 
new  type  of  gearless,  direct-current,  bi- 
polar motors.  The  entire  weight  of  a 
locomotive  will  be  not  much  more  than 
half  that  of  the  huge  steam  locomotives 
of  the  largest  type ;  but,  whereas  the  ,t  50- 
ton  steam  locomotive  has  but  47  tons  on 


''Water pip^s  are  dislodged^ 

its  two  pairs  of  drivers,  the  electric  loco- 
motive will  have  67  of  its  85  tons 
borne  on  four  pairs  of  drivers. 
Thus  a  sur])rising  gain  will  be 
made  in  weight  available  for  traction, 
and  a  great  gain  in  the  decrease  of  Jead 
weight.  In  addition,  experts  point  out 
that  there  will  be  an  entire  absence  of 
counterbalancing  of  drivers  and  twist 
from  reciprocal  motion. 

Electric  locomotives  are  to  be  used  for 
long-distance  trains  only.  For  service 
from  points  within  about  twenty-five 
miles,  there  will  be  an  equipment  of  mul- 
tiple-unit controlled  motors. 

In  the  immediate  approaches  to  the 
terminal,  electricity  has  for  some  time 
past,  been  called  for,  by  the  necessities 
of  the  case  and  the  demands  of  the  city 
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government,  to  avoid  the  danger  to  life, 
and  the  loss  of  comfort,  which  arise  from 
the  blinding  clouds  of  smoke  and  steam 
in  the  present  tunneled  approach  through 
the  city ;  and,  while  making  the  necessary 
degree  of  alteration,  a  broad  policy  dic- 
tated also  the  change,  far  more  sweeping, 


**The  crossing  foot-passenger  must  be 
cared  for, 

which  should  establish  the  use  of  elec- 
tricity throughout  the  twenty-five  mile 
area. 

There  are  to  be  two  power  stations  for 
the  New  York  Central,  one  on  Long 
Island  Sound  and  one  upon  the  Hudson, 
with  ultimate  capacity  of  40,000  horse- 
power each.  They  will  be  cross-con- 
nected, and  either  one  will  be  able  to 
handle  the  entire  traffic  in  case  of  the 
disabling  of  the  other.  And  it  is  interest- 
ing, as  showing  the  interdependence  of 
traffic  in  these  modern  days,  that  these 
great  power  stations  for  land  transporta- 
tion are  located  at  points  upon  the  water, 
so  as  to  be  accessible  by  boat  as  well  as 
by  rail  for  the  receipt  of  fuel. 

A  point  very  interesting  to  engineers, 
is  that,  at  these  power  stations,  the  usual 
reciprocating  engines  will  not  be  used, 
but  there  will  be  turbo-generators,  of  7,- 
500  horse-power,  of  the  Curtis  type.  It 
is  also  of  interest  to  note  that,  for  these 
power  stations,  water-tube  boilers  have 
been  adopted,  in  units  of  625  horse- 
power each,  equipped  with  internal  su- 
perheaters which  will  generate  steam  at 
a  pressure  of  200  pounds  and  super- 
heated to  200  degrees. 

Another  Master  Mind 

The  myriad  problems  to  be  solved  in 
the  electrical  branch  of  the  improve- 
ments, gave  occasion  for  another  exhibi- 


tion of  the  policy  which  has  operated 
throughout  the  entire  work — that  of  the 
utilization  of  the  skill  and  knowledge  of 
a  number  of  men  working  in  harmony. 
For  a  commission,  consisting  of  some 
half  dozen  engineers,  has  been  studying 
all  the  points  involved,  and  regularly 
meeting  for  the  final  comparison  and  de- 
cision. The  chairman  of  this  commission 
is  Mr.  William  J.  Wilgus. 

The  career  of  Mr.  Wilgus,  who  is  in 
.  general  charge  of  the  entire  work  and  to 
whom  it  is  owing,  more  than  to  any  other 
one  man,  that  it  has  been  carried  so  far 
toward  successful  completion,  is  of  spec- 
ial interest.  Born  in  Buffalo,  N.  Y.,  in 
1865,  he  was  enabled  to  pursue  the  gram- 
mar school  and  high  school  courses  in 
that  city,  but  found  himself  unable  to 
take  the  technical  course  for  which  he 
felt  a  keen  desire.  But  he  was  not  of 
the  stuff  of  which  failures  are  made.  He 
did  not  lamely  repine  that  he  must  forego 
his  ambitions  because  of  insurmountable 
obstacles.  He  studied  civil  engineering 
in  Buffalo,  and  worked  with  concentrated 
determination  through  the  course  of  a 
correspondence  school  of  Cornell  Uni- 
versity, which  at  that  time  had  begun  to 
give  a  correspondence  course  in  en- 
gineering. The  hektographed  sheets  of 
that  period  were  his  passport  to  success. 

ITis  course  over,  he  looked  about  for 
engineering  work.  The  Northwest  at- 
tracted him ;  and  in  St.  Paul  he  found  his 
first  success — a  mild  success  only,  for  it 
gave  him  but  the  position  of  rodman.  It 
was,  however,  the  entering  wedge  with 
which  he  was  to  split  the  rock  of  achieve- 
ment. There  seems  to  be  something  in 
^linnesota  air  that  is  particularly  favor- 
able to  the  recognition  and  development 


*' These  braced-up  buildings :\J^Z 
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of  railroading  ability ;  many  a  high  offi- 
cial, and  even  several  of  the  presidents 
of  the  most  important  roads  of  to-day, 
including  the  New  York  Central,  have 
had  the  benefits  of  St.  Paul  railroad 
training. 

Mr.  Wilgus  made  himself  invaluable, 
and  within  six  years  had  won  such  a  rep- 
utation that  he  was  called  to  Chicago  to 
become  the  resident  engineer  of  the  Chi- 
cago Union  Transfer  Railway.  The  next 
year  saw  him  with  the  Duluth  &  Iron 


is  that  there  is  always  something  to  learn. 
Too  many  graduates  of  technical  schools 
are  too  satisfied,  at  graduation,  that  they 
"know  it  all;"  and  it  is  for  that  reason 
that  such  men  are  often  passed  in  the 
race  by  those  who  had  far  less  advan- 
tages at  the  beginning. 

Mr.  Wilgus  is  one  who  knows  that, 
for  any  man,  there  is  always  something 
to  learn  ;  and  therefore  it  was,  that,  while 
engaged  in  engineering  work  at  Chicago, 
he  took  up  the  profound  study  of  elec- 


ELECTRIC  LOCOMOTIVE  FOR  HEAVY  TRAINS. 

When  the  terminal  facilities  are  completed,  all  trains  within  a  radius  of  35  miles  from  the  Grand  Central 

Station  will  be  electrically  moved. 


Range.  And  in  1893  he  was  drawn  to 
the  New  York  Central,  which  is  forever 
on  the  lookout  for  the  very  best  men  ob- 
tainable. He  had  applied  to  this  road  for 
employment  immediately  after  securing 
his  correspondence  school  diploma;  his 
home  town  being  the  western  terminal  of 
the  road,  it  seemed  the  natural  course  for 
him  to  go  to  work  for  it ;  but  the  road 
was  not  ready  to  recognize  the  stripling, 
who,  within  so  few  years,  was  to  come 
back  from  the  West  and  take  such  im- 
portant charge  of  its  work. 

One  of  the  truths  which  a  man  who  is 
to  win  any  degree  of  success  must  know, 


tricity,  and  especially  of  electric  appli- 
ances and  apparatus.  To  that  fact  is  ow- 
ing his  most  marked  advancement,  for  a 
master  of  engineering  who  is  at  the  same 
time  a  master  of  things  electrical  is  what 
the  New  York  Central  needed  for  the 
vast  work  which  is  to  build  the  new 
trackage  and  station  and  install  the  op- 
eration of  electricity. 

With  the  New  York  Central,  Mr.  Wil- 
gus rose  rapidly,  till  be  became  Chief 
Engineer:  and  his  recent  promotion  to 
be  one  of  the  Vice-Presidents  has  not 
taken  him  from  the  active  care  and  over- 
sight of  the  work.    p.g.^.^^^  ^y  ^UU^IC 
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Some  Figures  that  Tell 

The  extent  of  the  work  going  on,  in 
the  very  heart  of  the  great  city,  with  the 
beautiful  cathedral  o^  St.  Patrick,  in 
striking  contrast,  overlooking  the  busy 
yards,  is  difficult  to  appreciate.  Not 
from  every  point  can  even  the  present 
extent  of  trackage  be  guessed.  Within 
the  yards,  with  the  rush  and  life  of  the 
city  going  on  all  about,  and  with  the 
hundreds  of  trains  and  thousands  of  pas- 
sengers passing  through  the  midst  of  the 


engineers  and  an  array  of  officials,  will, 
as  at  present  planned,  present  interesting 
features.  In  this  cramped  and  congested 
city,  the  dominating  note  of  the  structure 
will  be  spaciousness.  In  the  midst  of 
towering  buildings,  it  will  rise  to  a  com- 
paratively trifling  height.  It  is  to  be 
a  structure  of  arched  and  monumental 
effect,  such  as  one  would  expect  to  see, 
not  in  New  York  but  in  some  foreign 
capital. 

To  gain  the  first  requisite  for  spacious- 


'Even  the  temporary  is  massive.** 


work,  the  excavation  covers  more  than 
twice  the  amount  excavated  in  the  orig- 
inal construction  of  the  Hudson  River 
Railroad,  it  being  necessary  to  tear  up 
more  than  a  million  and  a-half  cubic 
yards,  more  than  half  of  it  being  solid 
rock.  There  is  to  be  a  million  square 
feet  of  concrete  paving.  There  are  to 
be  seven  miles  of  four-way  electric  ducts ; 
there  are  to  be  twenty  miles  of  track; 
there  are  to  be  turntables,  transfer-tables, 
and  a  bewildering  maze  of  interlocking 
and  signaling  devices.  There  will  be 
30,000  tons  of  structural  steel  —  more 
than  enough  for  the  building  of  two 
modern  battleships.  Within  the  new 
railroad  station  there  will  be  a  fully 
equipped  postoffice,  for  the  handling 
of  the  enormous  masses  of  mail 
which  enter  and  leave  there. 

The  Ne^vr  Terminal  Building 

The  new  terminal  building,  the  work 
of  four  architects,  aided  by  a  corps  of 


ncss  of  effect,  the  station  will  be  set  back 
40  feet  from  the  street  line  in  front,  and 
70  feet  on  one  side,  thus  giving  a  clear, 
open  space  of  140  feet  on  Forty-second 
Street  and  of  130  feet  on  Vanderbilt 
Avenue. 

The  main  entrance  is  to  be  through 
three  arches,  each  33  feet  wide  and  60 
feet  high.  The  ticket  lobby  is  to  be  300 
feet  long,  and  nearly  100  feet  wide.  The 
concourse  is  to  be  the  largest  in  the  world 
— 470  feet  long,  160  feet  wide,  and  150 
feet  high.  The  platforms  beside  the 
tracks  will  be  15  to  29  feet  in  width. 
There  are  to  be  a  great  number  of  ele- 
vators and  stairways,  wide  exits,  and 
spacious  entrance-ways. 

Value  of  Specialization 

In  connection  with  the  adoption  of  the 
plans  for  the  new  station  there  is  an  in- 
teresting story: 

There  have  been  four  men  engaged, 
with  the  advice  ag^itSgdW^^G^^i^^' 
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way  officials  and  engineers  as  to  specific 
needs,  in  bringing  all  the  plans  to  per- 
fection— a  firm  of  two  architects  from 
St.  Paul,  far  away  though  it  is,  and  a 
firm  of  two  architects  of  New  York. 
And  these  architects  work  together,  in 
friendly  concert. 

But  how  did  it  come  that  these  St. 
Paul  men  are  working  with  those  of  New 
York  on  a  New  York  railroad  proposi- 
tion? The  answer  shows  the  value  of 
specialization,  and  also  that  one  should 
never  despair  of  winning  success  at 
points  distant  from  home. 

Mr.  Charles  A.  Reed  and  Mr.  Allen 
H.  Stem,  the  first  from  Rochester  and 
the  second  from  IndianapoHs,  went  to 
Minnesota  about  twenty-five  years  ago, 
and,  after  working  individually  for  a 
time,  as  architects,  formed  a  partnership 
in  1890,  in  St.  Paul.  From  the  first,  the 
firm  set  itself  to  make  a  specialty  in  one 
certain  line,  that  of  architectural  rail- 
road work;  and,  as  the  years  went  by, 
their  reputation  increased.  Not  only  in 
the  vicinity  of  their  own  city,  but  at 
points  far  distant,  they  became  known. 
The  Union  Station  at  Seattle  is  their 
work,  and  so  are  other  structures 
throughout  the  West.  But,  fortunately 
for  their  future,  their  ambition  stretched 
to  the  eastward  as  well.  They  managed 
to  attract  the  attention  of  the  New  York 
Central,  and  here  and  there  along  the 
line  a  station  of  their  building  was  put 
up.  Through  this  tentative  opening 
came  their  greatest  success.  When  the 
New  York  Central  desired  plans  for  its 
new  station  in  New  York  City,  it  quietly 
i;equested  a  few  architects  to  submit 
ideas.  Reed  and  Stem  were  among  the 
few  chosen  ones;  and  such  attractive 
plans  did  they  send  in  that  it  was  de- 
cided to  ask  them  to  come  to  New  York 
to  open  offices  and  to  superintend  the 
putting  of  their  plans  into  execution. 
That  was  a  change  indeed !  At  the  same 
time,  the  plans  of  two  of  the  New  York 
architects  were  found  to  contain  a  great 
deal  that  was  favorable;  and,  with  a 
broadness  which  marks  this  entire  work 
as    so    unique,  the   four   architects   are 


working  together,  under  combined  plans, 
each  helping  the  others,  and  all  in- 
fluenced and  actuated  by  the  representa- 
tions of  the  practical  railway  heads  as  to 
the  needs  of  the  traffic. 

Mr.  Reed  is  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology.  Mr. 
Stem,  on  the  other  hand,  never  took  a 
technical  course,  but  he  studied  archi- 
tecture broadly,  from  the  standpoint  of 
art  as  well  as  utilitarianism,  and  pos- 
sesses one  of  the  finest  libraries  in  the 
United  States  of  books  relating  to  his 
profession.  The  firm  thus  exhibits  the 
advantages  of  high  technical  training; 
and  at  the  same  time  points  out  to  the 
young  man  to  whom  attendance  on  col- 
lege courses  has  been  denied,  that  it  is 
possible  for  him  to  achieve  a  brilliant 
success  without  it  if  he  will  take  ad- 
vantage of  every  educational  aid  within 
his  reach. 

There  are  situations  in  which  that 
much-worn  phrase,  "Captains  of  In- 
dustry," well  applies.  Here,  in  these 
busy  yards,  is  such  a  situation,  where  a 
regiment  of  a  thousand  is  every  day  at 
work;  where,  indeed,  the  passengers  in 
the  trains  find  toilers  not  only  to  right 
of  them  and  to  left  of  them  and  in  front 
of  them,  but  above  them  and  below  them 
as  well,  and  where  ten  locomotives  and 
almost  two  hundred  cars  are  used  for 
the  new  work — in  yards  already  covered 
with  the  ceaseless  movement  of  pas- 
senger and  express  traffic. 

Within  the  short  period  of  five  years, 
the  entire  work  is  to  be  completed ;  it  is 
possible  that  it  may  be  accomplished  in 
not  much  more  than  three. 

The  speed  with  which  enormous  tasks 
are  accomplished  is  one  of  the  chief  won- 
ders of  these  modern  days.  In  the  past, 
when  speed  was  thought  of,  the  fancy 
had  to  rely  upon  the  pronouncing  of  a 
magic  word  or  the  rubbing  of  a  magic 
lamp.  The  magic  lamp  of  the  Twen- 
tieth Century  is  fed  with  money,  and  the 
magic  word  is  only  a  plain  "Go  ahead." 
And  with  modern  Captains  of  Industry 
peace  hath  her  victories  no  less  pro- 
nounced than  war. 
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A  aOO-HORSE-POWER  TURBINE  DIRECT-CONNECTED  TO  ELECTRIC  GENERATOR. 
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The  Steam  Turbine 

Its  Development,  Possibilities,  and  Relative  Advantages  as  Compared 
-with  the  Reciprocating  Engine 


By  DAY  ALLEN  WILLEY 


LESS  than  ten  years  ago,  the  tur- 
bine system  of  developing  power 
was  practically  unknown  to  the 
general  public,  for  it  was  not  un- 
til 1897  that  the  remarkable  speed  ob- 
tained by  a  turbine-driven  steamship  at- 
tracted attention  to  its  possibilities  as  an 
improvement  on  the  ordinary  marine  en- 
gine. It  is  true  that  for  several  years 
previous  a  set  of  turbines  had  been  in 
service,  generating  electric  current  for 
lighting  purposes  at  Newcastle-on-the- 
Tyne,  England ;  but  this  installation  was 
regarded  more  as  an  experiment  than  as 
a  practical  application,  the  four  turbines 
aggregating  only  400  horse-power  in  all. 
It  may  be  said  here,  however,  that  this 
little  plant  has  afforded  a  remarkable 
proof  of  the  efficiency  and  durability  of 
such  mechanism,  as  it  has  been  almost 
continuously  in  service  since  1889  at  a 
minimum  expense  for  repairs. 

Marine  Field  First  Entered 

The  fact  that  the  turbine  attained  a 
speed  of  nearly  35  knots  an  hour,  aroused 
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the  attention  of  marine  engineers  es- 
pecially to  what  might  be  accomplished ; 
and  possibly  more  has  been  heard  of  the 
turbine  in  connection  with  shipbuilding 
than  in  any  other  respect,  although,  as 
the  figures  show,  its  use  is  becoming  very 
extensive  in  other  ways. 

It  is  perhaps  unnecessary  to  say  that, 
following  the  design  of  the  Allan  Line 
to  construct  a  vessel  for  ocean  service 
propelled  by  turbines  exclusively,  came 
the  announcement  that  the  Cunard  Com- 
pany would  add  to  its  fleet  two  turbine- 
driven  ships  calculated  to  develop  at 
least  25  knots  an  hour,  and  representing 
fully  60,000  horse-power  each.  The 
Victorian,  which  is  now  in  service  be- 
tween Glasgow  and  Canadian  ports,  has, 
it  is  understood,  borne  out  the  claims  of 
her  builders  that  her  engines  would  give 
entire  satisfaction.  They  are  of  the  Par- 
sons design,  five  in  all  being  utilized — 
three  for  forward  propulsion,  and  two 
for  reversing  the  ship.  She  is  equipped 
with  three  screws,  which  give  a  speed  of 
17  knots  an  hour,  as  the  vessel  was  de- 
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signed  more  for  capacity  than  for  speed. 
Various  Applications 

With  the  success  attained  in  the  ap- 
plication of  the  turbine  to  marine  service, 
it  is  not  strange  that  it  should  have  been 
exhaustively  tested  in  other  ways.  As 
a  result,  the  turbine  is  now  being  utilized 
for  such  purposes  as  generating  electrical 
current  for  power  and  light,  for  driving 
power  tools  and  other  equipment  of  the 
modern  machine  shop,  for  operating  blow- 
ers in  connection  with  woodworking 
plants,  for  pumping  water  in  mining  and 
other  operations,  and  for  generating  elec- 
tric current  for  lighting  railway  trains, 


capacity.  For  example,  the  power  house 
of  the  underground  railway  system  of 
London  contains  several  steam  turbines, 
which  represent  7,000  horse-power  each. 
The  New  York  elevated  and  subway  sys- 
tem is  to  have  a  turbo-generator  repre- 
senting no  less  than  8,000  horse-power ; 
while  the  main  power  station  of  the  Phil- 
adelphia Rapid  Transit  Company  is  to 
have  three  of  8,000  horse-power  each. 
American  manufacturers  are  even  send- 
ing turbines  to  Japan  for  various  applica- 
tions of  power. 

Mechanical  Details 

The  types  of  turbine  which  are  prin- 


SAME  TURBINE  OPENED. 
Showing  interior  of  steam  chamber  and  formation  of  vanes. 


power  being  secured  indirectly  from  the 
steam  locomotive.  Some  idea  of  the  utility 
of  the  turbine  can  be  gained  when  it  is 
stated  that  a  conservative  estimate  shows 
nearly  if  not  quite  1,000,000  horse-power 
at  present  in  actual  use  or  under  con- 
struction to  be  completed  in  the  near  fu- 
ture. Over  100,000  horse-power  has 
been  installed  in  vessels  of  various  kinds 
within  the  last  two  years ;  and  contracts 
for  constructing  mechanism  representing 
200,000  horse-power  in  all,  have  been 
taken  for  the  manufacture  of  Westing- 
house-Parsons  turbo-generators  in  the 
United  States  and  Canada. 

The  demand  for  this  equipment  has  led 
to  the  construction  of  some  units  of  great 


cipally  utilized  in  the  United  States,  arc 
illustrated  by  the  accompanying  photo- 
graphs, which  include  one  developing 
600  horse-power.  The  turbine  consists 
essentially  of  a  number  of  impulse  wheels 
mounted  side  by  side  upon  a  revolving 
spindle,  and  surrounded  by  a  casing,  or 
cylinder,  which  constrains  the  working 
steam.  On  the  adjacent  surfaces  of  both, 
are  rows  of  radial  blades,  or  vanes,  be- 
tween which  the  steam  passes,  each  row 
on  the  surface  of  the  spindle  alternating 
with  a  similar  row  on  the  wall  of  the 
cylinder,  the  latter  serving  to  give  direc- 
tion to  the  expanding  steam,  while  the 
former-  immediately  abstracts  veloci|y 
thus  formed,  energy  being  delivered  to 
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the  vanes  by  both  impulse  and  reaction. 
Steam  enters  at  the  smaller  end  of  the 
turbine,  expanding  parallel  to  the  shaft, 
its  volume  gradually  increasing  and  its 
pressures  and  temperature  decreasing-, 
until,  finally,  condenser  conditions  are 
reached.  To  accommodate  the  increase 
in  volume,  vanes  of  increasing  length  are 
used;  and,  when  a  mechanical  limit  is 
reached,  the  diameter  of  the  spindle  is 
abruptly  increased.  No  similarity,  there- 
fore, exists  between  the  three  drums  of 
the  turbine  and  the  three  expansion 
stages  of  a  triple-expansion  engine,  as  is 
frequently  believed.  A  much  higher  de- 
gree of  expansion  of  steam  is  possible 
in  a  turbine,  and,  therefore,  a  greater 
economy.  The  design  is  very  simple, 
there  being  no  distribution  valves,  pis- 
tons, or  connecting  rods.  To  compensate 
for  the  small  amount  of  thrust  along  the 
axis  of  the  turbine,  due  to  the  pressure 
of  the  steam  against  the  blades,  three 
revolving  balancing  pistons  are  provided 
at  the  opposite  end  of  the  rotor.  These 
rotate  without  friction  in  their  casings, 
and  automatically  maintain  a  perfectly 
balanced  condition  along  the  shaft  under 
all  conditions  of  load  and  pressure. 
^The  bearings  of  the  turbine  and  gen- 
erator are  oil-cushioned  in  order  that 
they  may  be  sufficiently  flexible  to  ai)Sorb 
any  slight  vibrations  occurring  ^when  the 
rotor  is  passing  its  critical  speed — chang- 
ing from  its  geometric  to  its  gravity  axis. 
These  bearings  consist  of  a  set  of  loosely 
fitting  bronze  sleeves  surrounding  the 
shaft  and  supported  by  oiled  films.  They 
are  constantly  flushed  with  oil  from  a 
reservoir  supplied  by  a  small  plunger 
pump  which  is  operated  from  the  gov- 
ernor shaft. 

The  steam  is  controlled  by  a  sensitive 
centrifugal  governor,  geared  from  the 
turbine  shaft  and  adjustable  w^hile  nm- 
ning,  thus  enabling  alternating-current 
generators  to  be  successfully  operated  in 
multiple.  Steam  is  admitted  in  short 
puflFs,  the  governor  varying  the  period 
of  admission.  The  automatic  adapta- 
bility of  the  turbine  to  heavy  overloads 
is  effected  with  the  aid  of  a  by-pass  in 
the  cylinder,  through  which  high-pres- 
sure steam  may  be  admitted  directly  to 
the  second,  or  middle,  drum  of  blades — 
the  internal  pressure  at  this  point,  and 
therefore  the  capacityz©fb^te3ti%iljf,lte- 
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ing  increased.  On  a  decreasing  speed, 
resulting  from  heavy  overloads,  the  gov- 
ernor opens  this  by-pass ;  and,  if  the 
speed  continues  to  diminish,  the  governor 
shuts  off  the  steam  entirely,  thus  prevent- 
ing any  damage  to  the  turbine  or  gen- 
erator. 

The  foundation  for  the  turbine  unit 
consists  simply  of  ten-inch  steel  beams 
spanning  a  condensing  pit.  As  the  ve- 
locity of  rotation  of  the  turbine  is  ab- 


so  rapidly  that  the  peripheral  distance 
it  traveled,  if  determined  by  linear  meas- 
ure, would  amount  to  over  7,000  miles 
every  24  hours. 

The  Turbine  Pump 

The  application  of  the  turbine  to  the 
pumping  of  water,  is  also  very  interest- 
ing. The  design  illustrated  represents 
58  brake  horse-power,  and  is  of  the  De 
Laval  type,  having  a  steam  pressure  of 


solutcly  uniform,  and  no  reciprocating 
forces  Jirc  encomTtcrc<l,  the  luiit  is  dimply 
set  upon  the  floor  without  faster.ings.  A 
complete  condensing  outfit  is  installed  in 
the  pit,  consisting  of  a  surface  condenser 
having  1,500  square  feet  of  cooling  sur- 
face, a  rotating  dr}'  vacuum  pump  6  by 
10  by  10  inches,  providing  a  constant 
vacuum  of  25^2  inches.  The  condensed 
steam  from  the  turbine  flows  into  a  hot 
well  at  the  bottom  of  the  condenser,  from 
which  it  is  pumped  to  the  boiler. 

The  Turbo-Generator 

When  it  forms  a  portion  of  an  elec- 
trical generating  unit,  the  turbine  is  usu- 
ally direct-connected  to  the  generator,  as 
is  frequently  the  case  where  other  forms 
of  steam  or  hydraulic  power  are  brought 
into  service.  The  turbine  shown  in  the 
accompanying  illustration  was  connected 
with  a  generator  having  a  rated  capacity 
of  400  kilowatts,  and  was  capable  of  de- 
livering a  three-phase  alternating  current 
of  440  volts,  the  number  of  alternations 
being  7,200.  As  an  indication  of  the 
service  provided  by  this  type  of  turbine, 
it  may  be  said  that  it  actually  revolved 


ViKw  OF  Turbine  and  Generator. 
Taken  while  in  operation. 

180  pounds.  It  has  actually  pumped  250 
gallons  per  minute,  representing  a  total 
lift  of  no  less  than  700  feet.  The  turbine 
pump,  however,  has  been  manufactured 
in  sizes  as  large  as  300  horse-power,  with 
a  capacity  of  2,000  gallons  per  minute 
and  500  feet  head.  These  turbines  are 
operated  both  at  low  pressure  and  at 
high  pressure,  the  low-pressure  turbine 
being  of  the  centrifugal  pattern,  having 
turbine  and  pump  mounted  on  the  same 
base.  The  high-pressure  pattern  works 
on  the  same  principle  as  the  low-pres- 
sure pump,  and  is  being  placed  in  service 
for  fire  protection,  for  operating  hy- 
draulic elevators,  and  in  municipal  water- 
works. 

The  Machine  Shop  Turbine 

As  already  stated,  the  turbine  is  now 
taking  its  place  in  the  shop  for  driving 
power  tools  of  various  kinds.  In  most 
instances,   power   is    communicated  J^iC 
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Possible  Recovery  of  Enormous  Energy  Now  Wasted,  and  Its  Application 
to  Agricultural  and  Industrial  Uses 
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WHEN  our  coal  fields  are  ex- 
hausted of  their  stored  carbon, 
science  will  convert  water  into 
light  and  heat,  and  the  sun's 
rays  into  power;  but  in  the  process  of 
harnessing  tides,  wind,  ^nd  light  rays, 
we  are  coming  back  to  the  simple  meth- 
ods of  the  ancients  in  their  effort  to  make 
available  the  surrounding  agencies  of  na- 
ture. 

It  may  be  said  that  nearly  all  per- 
manently useful  progress  is  toward  sim- 
plicity ;  but  the  human  mind  is  so  con- 
stituted that  it  likes  to  wander  afield,  and 
reaches  results  oftentimes  by  the  most 
indirect  route. 

The  Steam  Turbine 

For  upward  of  three  centuries  now,  the 
steam  engine  has  been  passing  through 
an  evolutionary  process  which  has  re- 
fined and  complicated  it  to  such  a  degree 
that  only  a  specialist  in  thermodynamics 
can  fully  comprehend  all  the  multitudi- 
nous parts.  But,  just  as  the  involved  re- 
ciprocating steam  engine  has  reached  a 


Measuring  Water  Flow  by  Means  of  Weir. 

point  of  development  at  which  it  appears 
doubtful  to  the  minds  of  inventors  that 


Illustrations  by  courtesy  of  Dayton  Globe 
Iron  Works  Company,  Risdon-Alcott  Turbine 
Company,  and  S.  Morgan  Smith  Company. 

{m) 


further  improvements  can  be  made,  the 
world  is  startled  by  the  announcement 
that  the  steam  turbine  is  the  engine  of 
the  present  and  the  future,  and  that  the 
refined  and  perfected  reciprocating  en- 
gine is  foredoomed  to  final  abandonment. 
The  steam  turbine  becomes  the  estab- 
lished engine  of  the  future  because  of  its 
simplicity.  It  is  a  return  to  a  primitive 
t>^e.  At  first  glance,  all  the  elaborate 
technical  literature  and  experiments  built 
up  around  the  steam  engine  api>ear 
wasted ;  but  all  knowledge  is  valuable, 
and  the  human  efforts  put  forth  to  per- 
fect the  compound  and  reciprocating 
steam  engines  cannot  be  counted  as  use- 
less. They  all  have  an  important  bearing 
on  the  new  models  of  an  old  type  of 
power  producer. 

The  modern  steam  turbine,  in  principle, 
at  least,  is  practically  a  combination  of 
Branca's  wheel  and  Hero's  aeolipile. 
Branca  invented  his  steam  wheel  device 
in  1629:  and  Hero  of  Alexandria,  his 
leolipile  about  200  B.  C.  From  these 
crude  inventions,  the  steam  turbine  has 
suddenly  developed  into  the  commercial 
power-producer  of  to-day.  Whether  for 
driving  the  huge  machinery  of  ocean 
steamers,  or  for  generating  electricity  to 
operate  street  railways,  or  to  light  city 
streets  and  homes,  the  steam  turbine 
seems  destined  to  prove  the  most  popular 
because  the  most  simple  and  economical 
of  steam  engines. 

The  Gas  Turbine 

The  problem  of  perfecting  the  gas  tur- 
bine promises  further  advantages  with 
this  simple  form  of  power-producer.  If 
a  continuous  combustion  of  gas  under 
pressure  can  be  obtained,  we  shall  come 
one  step  nearer  to  the  goal  of  direct  con- 
version of  the  energy  of  fuel  into  elec- 
trical energy.  The  gas  turbine  will  then 
possess  the  great  advantage  of  conduct- 
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CoNDUCTiMO  Water  from  Stream  to  Turbines  by 
Long  Pipe. 


ing  the  stored  energy  of  carbon  directly 
to  the  prime  mover,  practically  eliminat- 
ing the  boiler  and  the  necessity  of  a  water 
supply. 

The  Turbine  Water  Wheel  and  the 
Windmill 

In  harnessing  the  tides  and  currents  of 
rivers  and  streams,  the  turbine  wheel  fol- 
lows the  same  general  principle  that  is 
being  so  elaborately  sought  after  in  the 
gas  turbine.  A  return  to  the  water-wheel 
principle  is  characteristic  of  the  century. 
Just  when  our  picturesque  water-wheel 
mills  are  falling  apart  through  neglect, 
the  turbine  wheel  of  a  Niagara  or  a  Mes- 
sina calls  a  halt.  The  windmills  have 
also  fallen  into  decay  along  our  New 
England  streams;  but  in  the  new  West 
they  are  springing  up  like  mushrooms 
to  irrigate  arid  regions  for  agriculture. 
They  pump  the  water  from  underground 
reservoirs,  and  make  the  very  desert 
blossom  as  a  garden.  The  harnessing  of 
them  to  electrical  generators  to  do  work 
on  farms,  adds  further  to  their  useful- 
ness. The  hot,  dry  winds  of  the  prairie 
districts,  which  have  proved  a  bane  to 
the  thousands  of  farm  holders,  are  sud- 
denly converted  into  blessings.  With 
windmills  for  irrigating  land,  and  for 
supplying  farms  with  electrical  power  to 
operate  machinery,  the  new  farmer  will 
become  independent  of  weather  condi- 
tions, and  increase  his  products  tenfold. 
The  direct  conversion  of  wind  power  into 
electrical  energy,  it  is  true,  is  still  in  its 
infancy ;  but  its  successful  operation  even 
on  a  small  scale  promises  to  inaugurate 
an  era  of  agricultural  changes  that  as  yet 
can  only  faintly  be  measured. 


The  Solar  Motor 

On  the  Pacific  coast,  where  the  sun's 
rays  are  hot  and  constant  throughout  the 
greater  part  of  the  year,  and  down  in 
the  arid  regions  of  New  Mexico,  where 
the  heat  of  summer  is  almost  unbearable, 
the  solar  motor  works  with  equal  prom- 
ise of  great  revolutionary  developments. 
By  concentrating  the  rays  of  the  sun 
upon  a  focal  point — which  is  the  boiler  of 
the  new  type  of  motor — metal  can  be 
fused  within  a  short  time,  and  water  boiled 
within  an  hour  after  sunrise.  The  en- 
ergy of  the  sun's  rays,  converted  directly 
into  steam  power,  performs  the  work  of 
man  without  friction  or  trouble.  With 
automatic  regularity  it  grinds  corn, 
threshes  wheat,  or  runs  a  dynamo  for 
electrical  transmission.  This  form  of 
solar  motor^  in  hot  climates,  insures  for 
those  regions  a  power  that  is  as  abundant 
and  widespread  as  the  light  of  the  sun 
itself.  It  is  as  free  and  as  widely  dis- 
tributed as  the  air  we  breathe. 

Stored  Energy  of  Streams 

The  distribution  of  water,  fortunately, 
is  almost  as  general  as  that  of  air  and 
sunlight ;  and  its  employment  for  produc- 
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ing  power  is  as  old  as  man's  effort  to 
reduce  his  toil  by  mechanical  contriv- 
ances. The  ancient  water-wheel  mills 
were  something  more  than  picturesque 
landscape  objects  to  please  the  eye  of  the 
artist.  Located  on  both  the  large  and 
the  small  streams  of  water,  they  fur- 
nished mechanical  power  for  grinding 
the  corn  and  wheat  of  the  early  settlers, 
and  later  turned  the  circular  saws  of  lum- 
ber mills  and  the  machinery  for  light 
manufacturing.     The  water  turbines  of 


brooks  represents  greater  available  en- 
ergy than  that  drawn  from  any  half- 
dozen  Niagaras.  The  wide  distribution 
of  American  rivers  seems  like  the  wise 
dispensation  of  a  Providence  who  fore- 
saw the  coming  of  an  age  when  their 
value  would  be  appreciated.  With  our 
coal  mines  exhausted,  the  streams  which 
flow  so  gently  and  smoothly  toward  the 
sea  would  prevent  any  fuel  famine. 
Heat,  light,  and  power  are  locked  up  in 
the     smallest     of     brooks     meandering 


TURBINE  AND  OVERSHOT  WHEEL. 


the  New  England  cotton  mills  established 
an  industry  in  the  oldest  section  of  the 
country  that  has  not  been  crowded  out 
of  e-xistence  by  modern  applications  of 
steam  and  electric  power. 

In  its  early  form,  however,  the  water 
wheel  or  turbine  has  been  steadily  losing 
ground.  It  involves  a  waste  of  energy 
that  cannot  be  overlooked  in  this  age  of 
progress  and  development.  The  ideal 
conversion  of  the  power  of  a  stream  into 
electrical  energy  for  long-  or  short-dis- 
tance transmission,  utilizes  the  full  value 
of  the  current,  and  transforms  one  of 
the  most  abundant  of  elements  into  a 
working  agency  for  man. 

The  harnessing  of  Niagara  appeals  to 
the  imagination  as  no  similar  work  on  a 
smaller  stream  could  possibly  do :  but  in 
the  aggregate,  the  hydraulic  power  of  the 
thousands  of  small  rivers,  streams,  and 


through  flower-decked  meadow  or 
swamp.  The  rippling  rivulet  that  tum- 
bles so  gracefully  and  noisily  from  rock 
to  rock,  and  finally  loses  itself  in  the 
turgid  bosom  of  the  broader  rive*"  of  the 
lowlands,  is  rich  in  possibilities  for  the 
future,  containing  a  potential  value  that 
is  often  overlooked.  The  muddy  ditch 
that  drains  the  lowlands,  and  slowly  finds 
its  way  to  some  creek  or  brook,  repre- 
sents a  value  that  may  be  estimated  in 
any  number  of  horse-power  of  working* 
energy,  when  properly  harnessed.  And 
even  the  bubbling  spring  that  furnishes 
a  cool  drink  to  the  thirsty,  represents  a 
small  power  plant  which  may  be  turned 
into  great  usefulness  for  man's  purposes. 
The  hydraulic  possibilities  of  a  brook 
or  stream  appear  too  small  and  insigni- 
ficant to  most  of  us;  and  little  thought 
of  developing  these  sources  of  energy  has 
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occurred  to  man  in  the  past.  It  is  only 
since  practical  electrical  engineering  has 
reached  a  stage  of  development  which 
makes  every  stream  of  water  teem  with 
potential  value,  that  serious  considera- 
tion has  been  given  to  the  small  water 
supplies.  Along  thousands  of  unfre- 
quented streams  to-day,  electrical  science 
could  build  up  industrial  centers,  or  es- 
tablish local  power  plants  to  operate 
farming  machinery,  to  light  houses  and 
streets,  and  to  conyert  the  wilderness  into 
fruitful  fields  and  gardens.  Through 
hundreds  of  farms,  small  watercourses 
run  which  possess  more  potential  value 
than  the  soil  that  has  for  so  many  de- 
cades been  laboriously  cultivated. 

Agricultural  Applications 

A  farm  with  ten  or  fifteen  head  of 
working  horses  is  considered  a  good- 
sized  place,  according  to  Eastern  stand- 
ards of  agricultural  measurement ;  and 
it  would  represent  several  hundred  acres 
of  tillable  soil.  But  a  single  watercourse 
with  moderate  flow  and  velocity  contains 
a  potential  energy  of  great  value  for  do- 
ing the  farm  work.  During  the  seasons 
of  the  year  when  this  flow-  would  be  in- 
creased, the  horse-power  available  would 
rapidly  mount  up  to  nearly  double;  or, 
if  storage  reservoirs  were  constructed  to 
hold  the  supply  for  uniform  use  the  year 
round,  a   further   increase   of  available 


power  could  certainly  be  depended  upon. 

The  average  American  stream  finds  its 
source  either  in  the  foothills  of  mount- 
ains, or  on  some  high  elevation  where  a 
considerable  watershed  is  formed.  The 
drainage  of  a  large  tract  of  land  by  the 
stream  makes  its  flow  very  irregular.  In 
the  spring  and  winter  seasons,  the  stream 
is  swollen  to  such  unusual  proportions 
that  it  overflows  its  banks  and  inundates 
the  surrounding  country ;  or  if  confined 
in  a  narrow  bed  by  high,  rocky  sides,  it 
forms  a  violent  torrent  which  is  liable 
to  wash  away  everything  that  obstructs 
it.  A  violent,  rushing,  turbulent  stream 
six  months  in  the  year,  it  becomes  in  the 
summer  season  a  mild,  apathetic  water- 
course that  almost  stagnates  in  its  bed, 
drying  up  finally  in  places  so  that  only 
a  tiny  rivulet  flows  down  its  channel. 
This  unreliability  of  the  streams  has 
been  a  source  of  anxiety  and  great  ex- 
pense to  manufacturers  for  decades,  and 
the  annual  floods  and  washouts  of  mill 
property  cause  losses  of  millions  of  dol- 
lars. 

The  streams  that  would  yield  from 
500  horse-power  down  to  50  horse-power 
are  numerous,  and  are  so  well  distributed 
that  few  parts  of  the  country  can  be  said 
to  be  minus  great  possibilities  in  this  di- 
rection. With  a  small  stream  of  25  cubic 
feet  per  second  as  the  minimum  flow,  and 
a  working  head  of  ten  feet,  the  amount 
of  power  that  could  be  developed  with 
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2l  first-class  modern   turbine   would   be 
about  55  horse-power.     This  would  de- 
velop some  35  kilowatts  to  be  sold  or 
used  for  different  electrical  purposes. 
A  Storage  Pond 
To  increase  the  capacity  of  the  plant 


use  of  a  stream's  value.  In  the  winter 
season,  sufficient  water  is  wasted,  even 
by  the  ordinary  small  stream  or  brook, 
to  run  several  plants  all  through  the  sum- 
mer season. 

The  value  of  a  50-horse-power  plant 


TURBINE  INSTALLED  IN  WOODEN  FLUME. 


by  constructing  storage  reservoirs,  an 
ordinary  stream  with  a  minimum  flow 
of  25  cubic  feet  per  second  for  12  work- 
ing hours  per  day  could  be  doubled  in  its 
output  by  deepening  a  twenty-five  acre 
pond  one  foot  and  storing  there  about 
one  million  cubic  feet  of  water.  Such  a 
reservoir  is  not  difficult  or  expensive  to 
make;  and  in  the  case  of  an  ordinary 
stream,  it  would  fill  up  at  night,  while 
in  the  daytime  the  increased  use  of  the 
current  would  scarcely  draw  off  the  extra 
foot  of  water.  A  storage  pond,  used 
either  for  increasing  the  capacity  of  the 
plant  in  the  twelve  hours  of  each  work- 
ing day,  or  for  storing  water  for  the  dry 
season,  enables  the  owner  to  make  full 


on  small  streams,  is  not  appreciated  by 
the  average  person.  Such  a  plant  could 
generate  enough  electricity  to  light  a 
small  village  of  2,000  to  3,000  inhab- 
itants, and  still  have  a  small  surplus  for 
the  daytime  to  operate  a  grist  mill  or 
small  manufacturing  plant.  If  the  power 
could  be  run  continuously  night  and  day, 
which  in  the  wet  season  would  be  pos- 
sible, the  town  or  village  could  be  amply 
provided  with  electric  lights,  and  a  con- 
siderable-sized manufacturing  plant  op- 
erated for  at  least  nine  months  in  the 
year.  Thus,  from  an  ordinary  stream, 
there  would  be  developed  power,  light, 
and  heat  that  would  represent  many 
thousands  of  tons  of  coal  each  year.    Th^ 
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saving  to  the  village  itself  would  be 
enormous.  The  thousands  of  dollars 
paid  out  for  fuel  would  go  to  improve 
local  property,  and  in  the  end  would  be 
partly  distributed  in  the  form  of  divi- 
dends among  the  stockholders  of  the 
electric  plant. 

A  50-horse-power  plant  could  operate 
during  nine  months  in  the  year  a  street 
railway  five  miles  in  length,  with  ordinary 
surface  cars  running  every  ten  minutes 
past  a  given  point.  If  the  car  service 
stopped  at  night,  there  would  still  be  suf- 
ficient power  left  to  furnish  the  village 
with  electric  lights.  The  operation -of  a 
railway  service  of  this  character  would 
be  amply  sufficient  to  accommodate  the 
ordinary  traffic  of  a  village  of  the  size 
mentioned,  with  suburbs  spread  over  a 
radius  of  several  miles  in  either  direc- 
tion.   The  value  of  such  railway  service 


stream  of  water  flowing  idly  near  a  vil- 
lage, the  work  of  harnessing  it  offers  a 
solution  of  many  a  rural  problem  that 
to-day  appears  too  involved  for  unravel- 
ing. Transportation  facilities  are  the 
/irst  essential  step  in  modern  progress  of 
any  rural  town  or  village.  Without  ade- 
quate electric  connections  with  the  near- 
est railroad,  the  community  situated  a 
few  miles  back  from  the  station  will  in- 
evitably stagnate  and  die  of  inaction. 

Electricity  in  Farming 

A  small  stream  furnishing  50  horse- 
power throughout  the  day  and  night, 
could,  in  a  strictly  farming  region,  op- 
erate two  or  three  large  creameries  in 
the  daytime,  run  several  modern  thresh- 
ing machines  in  the  harvesting  season, 
furnish  light  for  the  barns  and  homes 
of  the  farmers  within  a  radius  of  five  or 


SINGLE  27-INCH  HORIZONTAL-SHAFT  TURBINE. 

Mounted  on  cast-iron  elbow  set  in  open,  stone  flume  under  26-foot  head,  developing  175  horse-power. 

Single  wheels  cost  less  per  borse-power  than  double  wheels. 


to  small  villages,  especially  where  there 
are  two  or  more  situated  close  together, 
is  so  great  that  many  owe  their  sudden 
growth  and  doubling  of  population  to  no 
other  cause.  The  operation  of  an  electric 
line,  however,  where  power  must  be  gen- 
erated entirely  from  the  combustion  of 
coal,  is  generally  too  expensive  an  under- 
taking for  such  small  towns.     With  a 


ten  miles,  and  still  have  power  enough 
to  operate  a  dozen  and  one  small  farm 
machines,  such  as  corn  shellers,  root 
cutters,  hay  choppers,  and  bone  grinders. 
With  the  electric  light  wires  running  into 
the  barns  of  the  different  farmers,  in- 
stant power  would  be  on  hand  at  all 
seasons  of  the  year  to  do  the  ordinary 
hard  work  that  now  is  performed  by  man 
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Continuous  Cast  Runner  of  Turbine  of 
"New  American"  Type. 


or  animal  power.  Even  where  the  hay 
and  grain  are  raised  on  the  farm,  it  costs 
more  to  keep  and  feed  a  horse  than  the 
electricity  would  amount  to  per  horse- 
power the  year  round.  There  would  be 
a  saving  of  nearly  one-half  where  the 
stream  was  harnessed  through  the  co- 
o|)eration  of  the  several  farmers  of  a 
region. 

A  single  farm  of  400  to  500  acres  could 
l:e  run  with  a  50-horse-power  station 
with  great  efficiency,  doing  away  with 
horses  for  hauling  and  operating  ma- 
chinery, and  lighting  and  heating  the 
barns  and  houses.  Such  a  farm  could  be 
equipped  with  all  modern  machinery  and 
implements,  from  the  large  double-gang 
electric  plows  and  harrows  to  small  cul- 
tivators, corn  shellers,  threshers,  and 
churns  and  separators.  When  all  of  these 
different  implements  were  put  into  opera- 
tion, there  would  still  be  surplus  power 
to  sell,  especially  during  the  night  time, 
when  the  ordinary  macliinery  would  be 
quiet.  A  modern  electric  farm  of  this 
character  typifies  in  a  w^ay  the  farm  of 
the  future. 

Plant  Forcing  and  Pest  Extermination 

Agriculture  is  simplified  and  stimu- 
lated by  electricity  in  many  different 
ways.  Electric  lights  are  becoming  val- 
uable adjuncts  to  the  greenhouse  and 
forcing  frames.  The  effect  of  the  light 
rays  upon  the  plants  is  noteworthy. 
Some  are  stimulated  in  their  growth  un- 


der the  influence  of  the  electric  arc,  so 
that  their  period  of  growth  is  lessened 
by  several  weeks.  Other  crops  are  al- 
most doubled  in  their  yield  when  stimu- 
lated by  the  electric  light  by  night.  The 
electrification  of  the  soil  by  means  of 
wires  running  underground,  is  another 
fertile  field  of  experiment  and  practical 
effort  that  promises  revolutionary  results. 
The  same  power  which  stimulates  plant 
growth  when  moderately  applied,  also 
proves  destructive  to  weeds  and  noxious 
plants  and  insects.  By  charging  the  wires 
with  a  heavy  current,  and  keeping  this 
up  for  a  few  hours  in  the  fall  or  spring;- 
of  the  year  before  or  after  the  crops  are 
planted,  every  weed  and  insect  in  the  soil 
could  be  exterminated.  In  the  opinion 
of  leading  agriculturists,  this  method  of 
controlling  the  weeds  and  insects  will  in 
the  future  eliminate  from  the  problem 
two  of  the  greatest  sources  of  loss  of  the 
age.  Millions  of  dollars  are  annually  lost 
through  the  destructive  agencies  of  in- 
sects, and  nearly  a  third  as  much  from 
the  growth  of  noxious  weeds  and  foreign 
plants.  By  controlling  these  through 
electrification  of  the  soil,  the  crops  would 
have  an  opportunity  to  multiply  as  never 
before. 
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The  possibilities  of  small  streams  of 
water  in  changing  the  physical  conditions 
of  the  surrounding  country,  extend  to 
new  fields  as  modern  science  advances 
and  demonstrates  the  many-sided  value 
of  electricity.  If  a  small  stream  contains 
possibilities  such  as  we  have  described, 
what  must  be  said  of  the  innumerable 
larger  watercourses  that  have  double  and 
three  times  the  flow?  In  New  England 
alone  there  are  scores  of  streams  that 
could  furnish  several  hundred  horse- 
power without  elaborate  storage  en- 
gineering;   while    hundreds    of    smaller 


of  surrounding  country  or  watershed,  en- 
ables modern  owners  to  calculate  before- 
hand the  relative  value  of  any  waterway. 
The  hydraulic  proposition  is  a  simple 
engineering  problem  that  can  be  easily 
ascertained.  The  development  of  the 
power  plant  then  follows  well-defined 
lines.  The  dam  of  a  small  stream  re- 
quires only  a  well-ballasted  timber  crib, 
w^ith  secure  foundations  and  supporting 
abutments.  The  cost  of  such  a  dam  is 
low,  and  it  lasts  for  years.  The  turbine 
wheel  and  electrical  generator  should  be 
suited  to  the  size  and  flow  of  the  stream, 


SMALL  HORIZONTAL  TURBINE    OF  "NEW  AMERICAN"  TYPE. 
Designed  for  La  Aurora  Jute  Mill  Company  of  Mexico,  by  Dayton  Globe  Iron  Works  Compr.ny,  Dayton,  Ohio. 


ones  can  be  found  that  have  a  capacity 
of  50  to  100  horse-power. 

But  still  smaller  streams  than  those 
rated  with  a  50-horse-power  flow  could 
be  profitably  utilized  by  modern  electrical 
engineering.  These  plants  could  furnish 
the  power  for  farms  and  small  manu- 
facturing concerns,  grist  mills  and  lum- 
ber mills,  electric  lighting  and  pumping. 
Even  the  10-,  20-,  and  30-horse-power 
stream,  whose  flow  could  be  regulated 
the  year  round  by  means  of  storage  res- 
ervoirs, would  prove  of  the  utmost  com- 
mercial and  industrial  value  to  any  sec- 
tion of  the  country. 

The  measurement  of  the  exact  flow  of 
the  stream,  and  its  head,  with  all  possible 
engineering  data  concerning  its  draining 


due  allowances  being  made  for  the  dan- 
ger of  overflow  and  erosion  from  ice.  A 
single  turbine  is  cheaper ;  but  when  the 
flow  is  very  irregular,  two  or  more 
wheels  minimizes  the  dangers  of  break- 
ing or  of  discontinuance  of  work  through 
accident. 

The  electrical  equipment  of  a  plant, 
however,  is  an  engineering  problem  that 
requires  study  and  experiment  for  each 
individual  case ;  and  no  generalization 
would  give  more  than  an  approximate 
idea  of  the  amount  of  work  or  cost  in- 
volved in  developing  the  stream.  The 
fact  that  permanent  sources  of  small 
power  are  flowing  idly  at  our  very  doors 
should  prove  stimulating  enough  to  turn^ 
our  minds  seriously  toward  the  problent^ 


THE  TECHNICAL  WORLD 


of  availing  ourselves  of  nature's  wise 
bounty.  In  the  next  era  of  electrical  de- 
velopment, science  will  devote  itself  to 
the  utilization  of  the  numerous  small 
streams  rather  than  to  the  industrial  ex- 
ploitation of  the  large  ones.  The  har- 
nessing of  Niagara  has  resulted  in  the 
building  up  of  important  new  groups  of 
industries ;  but  there  must  be  a  limit  to 
the  use  of  cheap  electrical  power  along 
the  line  of  any  one  stream.  *  The  cost  of 
transmission  of  electrical  current  beyond 
a  radius  of  fifty  miles  is  so  great  that 
there  is  a  natural  limit  placed  upon  the 
development  of  a  Niagara  or  a  Messina 
rapid. 

On  the  other  hand,  our  small  streams 
flow  through  all  parts  of  the  country 
where  local  power,  heat,  and  light  are 
actual  necessities.  As  long  as  civilization 
demands  these,  the  value  of  streams  fur- 
nishing the  power  must  tend  to  increase. 
The  question  of  harnessing  them  profit- 
ably concerns  thousands  of  those  who 
live  in  the  rural  districts,  while  the  future 


of  our  village  life  depends  a  good  deal 
upon  the  comforts  and  luxuries  that  can 
be  obtained  through  some  such  means  as 
those  described. 

Our  American  streams  are  noted  for 
their  beauty  and  scenic  surroundings,  and 
they  need  to  be  preserved  rather  than 
destroyed.  By  the  construction  of  res- 
ervoirs and  receiving  ponds  to  store  the 
water  for  dry  seasons,  we  tend  to 
counteract  the  evil  influences  of  forest 
denudation,  which  has  already  dried  up 
many  a  small  brook  and  water  course. 
If  utility  and  beauty  can  thus  work  to- 
gether to  accomplish  the  same  purpose, 
science  will  score  a  success  greater  than 
any  measured  simply  by  dollars  and 
cents.  Our  watercourses  are  the  most 
valuable  assets  that  nature  has  be- 
queathed to  us,  and  we  have  just  begun 
to  appreciate  the  inheritance  that  has  for 
so  long  lain  idly  at  our  feet.  Another 
generation,  it  may  be  expected,  will  work 
out  a  change  that  is  but  indifferently 
comprehended  to-day. 


More 


ly^ORE  ships  there  are  that  sail  the  ocean  wide 
^^^    Than  now  thou  thinkest  or  can'st  realize. 
Who  knows  when  some  swift  turning  of  the  tide 
May  bring  to  thee  the  one  that  bears  a  prize  ? 

More  loyal  human  hearts  there  are,  I  wot, 
In  this  old  world  than  we  can  e'er  divine. 

How  many  of  those  hearts  thou  knowcst  not. 
May  beat  in  loving  sympathy  with  thine. 

More  isles  are  sleeping  in  the  far-off  sea 

Than  have  been  seen — than  men  have  trodden  yet. 

In  life  more  beauties  are  awaiting  thee 
Than  thus  far  in  the  journey  thou  hast  met. 

—J.  Leroy  Stockton.    Digitized  by 
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Pioneer  Climbing  in  a  New  Switzerland 

Fascinations  and  Dangers  of  Mountain  Climbintf  in  the 
Canadian  Rockies  and  Selkirks 


By  CHARLES  E.  FAY 

President  of  the  American  Alpine  Club 


IT  is  almost  half  a  century  since  al- 
pinism received  its  first  strong  im- 
pulse through  the  founding  of  the 
famous  Alpine  Club  in  London, 
England.  During  this  period,  hundreds 
of  thousands  of  tourists  have  been  at- 
tracted to  Switzerland  by  the  descrip- 
tions of  magnificent  scenery  or  by  tales 
of  stirring  adventure  published  to  the 
world  by  the  members  of  that  society, 
or  of  others  patterned  after  it  in  many 
lands.  The  scaling  of  seemingly  inac- 
cessible peaks  has  exercised  an  unparal- 
leled fascination  on  serious  men  endowed 
with  a  love  of  adventure;  while  delight 
in  the  grandest  spectacles  that  Nature 
can  oflFer  has  brought  as  worshipers  at 


these  shrines  a  yet  greater  number  of 
persons  content  merely  to  gaze  upon 
"Alpine  majesties"  and  to  leave  to  others 
their  exploration  and  conquest. 

The  Canadian  Alps 

Meanwhile,  upon  our  own  continent, 
there  was  lying  unknown  even  to  our 
geographers  an  alpine  world  still  vaster 
in  area  and  scarcely  less  impressive. 
Though  its  snow-clad  peaks  do  not  rise 
so  high  above  sea  as  do  those  of  the 
European  Alps,  they  tower  almost  equally 
high  above  their  valleys,  and  in  an  in- 
finite variety  of  architectural  forms. 
Their  glacial  features  are  as  marked.  In 
exquisitely   beautiful   lakes   and   mighl|C 
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MOUNT  LEFROY. 

First  ascended  in  1897.— The  cliflf  is  probably  3.000  feet  sheer,  exclusive  of  the  ice-wall  at  its  top,  which  is 

nearly  300  feet  additional.— The  water  is  Lake  Louise. 


cataracts,  Switzerland  is  quite  out- 
classed. Only  through  the  influence  of 
agriculture  in  developing  a  less  severe 
type  of  beauty,  does  the  Swiss  landscape 
regain  its  prestige. 

Only  a  few  explorers  had  traversed 
the  region  up  to  the  time  when  the  de- 
mand for  a  transcontinental  line  across 
the  Dominion  of  Canada  led  to  the  build- 
ing of  the  Canadian  Pacific  Railway. 
Fortunately,  the  most  available  of  the 
many  routes  surveyed  across  the  Cor- 
dillcran  belt  proved  to  be  the  one  that 
passed  through  the  heart  of  two  of  its 
grandest  alpine  districts.  Entering  the 
mountains  by  a  noble  portal  through 
wdiich  the  Row  river  comes  forth  upon 
the  prairies,  the  railway    follows    back 


along  its  course,  passing  through  ram- 
part after  rampart  beneath  mountains 
towering  5,000  feet  above  the  track,  un- 
til, amid  the  culminating  grandeur  of  the 
ice-crowned  Row  range,  it  crosses  the 
main  watershed  of  the  continent.  Now 
upon  the  Pacific  slope,  it  makes  its  way 
by  a  yet  wilder  valley  to  the  Columbia 
river,  here  flowing  in  a  northerly  direc- 
tion. The  several  ranges  thus  far 
crossed  form  the  Canadian  Rockies, 
properly  so  called ;  those  w^hose  scarcely 
less  impressive  peaks  occupy  the  great 
interior  island  formed  by  the  strange 
sweep  of  the  Columbia  and  Kootenay 
rivers,  are  the  Selkirks.  The  two  groups 
taken  together  may  for  convenience  be 
called  the  "Canad^i24|le^CjUUVli:: 
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In  the  heart  of  both  these  regions,  al- 
most wholly  uninhabited,  the  necessity 
of  feeding  the  passing  tourists  led  to  the 
erection     of     several    excellent     hotels; 


places  in  a  new  alpine  world,  at  the 
present  time  the  most  accessible — even 
to  Europeans  —  of  the  several  regions 
that  are  alluring  into  new  fields  men  no 


CLIFFS  OF  "THE  BASTION"  (10,200  Feet  High). 

The  elacier  and  a  lakelet  of  Consolation  Valley  lie  at  its  base.— The  remarkable  architecture  of  the  peak  is 

characteristic  of  the  friable  limestone  and  quartzite  of  the  Canadian  Rockies. 


hence  the  seekers  after  the  grandest  in 
the  way  of  scenery  need  no  longer  cross 
an  ocean  to  enjoy  it;  and  American 
lovers  of  the  strenuous  sport  of  moun- 
taineering    have     at     hand     sojourning 


longer  satisfied  with  repeating  the  as- 
cents of  grand  peaks  grown  hackneyed. 
And  what  a  joy  the  pioneer  work  of  de- 
tailed exploration  of  these  wild  valleys 
and  soaring  summitsigh^d  M^^^ti)  those 
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of  us  who  were  among  the  first  upon  the 
ground,  and  whose  devotion  has  brought 
us  with  each  subsequent  summer  to  scale 
new  peaks  and  discover  new  splendors 


avansaries  with  every  modern  conven- 
ience, have  been  our  headquarters  for 
successful  assaults  upon  neighboring 
giants,  or  our  base  of  supplies  for  camp- 


EIFFEL  PEAK. 
Another  typical  example  of  rock  forms  in  the  Canadian  Rockies. 


in  the  way  of  unsuspected  glaciers,  sap- 
phire lakes,  and  waterfalls  whose  plunge 
is  comparable  only  with  the  highest  cat- 
aracts of  the  known  world !  The  hotels, 
which  we  have  seen  transformed  from 
railway  lunching  stations  into  great  car- 


ing trips  in    campaigns    against    peaks 
more  distant  from  the  haunts  of  men. 

The  beautiful  hotel  at  Lake  Louise, 
which,  though  year  by  year  enlarged, 
still  cannot  keep  pace  with"  the  increase 
in  numbers  of  tfe^eyJ}^^LS<Ul^^l4pok 
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upon  its  matchless  pano- 
raina,  was  a  little  chalet 
of  eight  rooms  when  it 
furnished  the  base  for 
our  attacks  upon  the  for- 
midable peaks  of  Lefroy 
and  Victoria,  both  con- 
quered but  a  day  apart 
in  the  summer  of  1897. 
Until  that  season,  no 
Swiss  guide  had  led 
parties  among  these 
Alps,  whose  perils,  nev- 
ertheless, are  of  the  same 
nature  as  those  which 
annually  prove  disas- 
trous to  so  many  more 
or  less  careless  or  igno- 
rant climbers  in  Switzer- 
land. Possibly  we  who 
relied  upon  knowledge 
won  in  years  of  experi- 
ence among  the  widely 
different  difficulties  of 
Appalachian  peaks,  pre- 
sumed too  far,  and  un- 
consciously assumed 
risks  which  only  a  happy 
fortune  prevented  from 
ending  in  disasters. 
Better  instructed  now 
after  several  seasons, 
with  our  reliable  guides, 
we  may  admit  our 
temerity  in  those  first 
years. 

A  Thrilling  Moment 

What  an  experience  was  that  of  1894 
in  a  day's  ramble  about  the  base  of  the 
soaring  obelisk  of   Mount   Sir   Donald, 


On  thb  Summit  of  Mount  Goodsir 
(nearly  12.000  feet  high). 
First  ascended  in  1903.  —The  snow  to  the  left  of  the  foot- 
prints is  a  "cornice"  overhannine  a  precipice 
nearly  6,000  feet  high. 


Lake  McArthur.  in  the  Canadian  Rockies. 

This  beautiful  sheet— its  water  an  exquisite  sky-blue  tint,  lies  in  a  rock  basin, 

8,000  feet  above  the  sea  and  almost  above  vegetation.— The  summit 

on  the  left  is  Cathedral  Peak.     In  the  background 

on  the  right  is  Mount  Odaray. 


the  so-called  "Matterhorn  of  the  Sel- 
kirks."  Rebuffed  by  its  steep  cliffs,  we 
turned  in  mid-afternoon  to  scale  its  les- 
ser neighbor.  Eagle  Peak.  Approaching 
night  found  us  still  below  its  summit^ 
and  face  to  face  with  the  impossible.  To 
descend  as  we  had  come  up  was  our  only 
alternative;  but,  not  intending  to  return 
by  this  face  of  the  mountain,  we  had  not 
taken  measures  to  mark  our  way  over 
the  narrow  shelves  and  short  precipitous 
declivities.  At  the  very  beginning  of 
our  descent,  in  repassing  an  angle  in 
the  cliff  we  had  just  now  rounded  with 
some  difficulty,  came  a  moment  of  ter- 
rible suspense.  My  only  companion,  a 
dear  friend  of  many  a  mountain  ramble 
East  and  West,  was  a  man  of  stout  pro- 
portions, far  heavier  than  I.  More  pliant 
to  the  demands  of  ^^^^^r^t<urii9g;g)f^, 
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NORTH  TOWER  OF  MOUNT  GOODSIR.-MOUNT  VAUX  (10.000  feet)  IN  BACKGROUND. 
Peaks  of  the  Ottertail  Range  West  of  the  Divide. 


I  had  easily  passed  around  its  obtrusive 
angle  upon  a  narrow  shelf — yet  even 
this  discontinuous  at  the  very  turn.  My 
companion  stood  now  at  this  critical 
point,  with  one  foot  on  either  side,  grasp- 
ing hand-holes  safe  yet  wide  apart.  In 
endeavoring  to  swing  himself  past  the 
turning  point,  the  pressure  grew  serious. 
To  my  dismay,  I  heard  him  say:  **I 
must  let  go.''  Below  was  a  precipice  of 
at  least  five  hundred  feet,  ending  at  the 
glacier.  Helpless  to  assist  him  by  any 
material  aid,  I  could  only  say  with  feigned 
calmness  and  encouragement:  "Oh,  no! 
you  are  not  going  to  let  go."  To  my 
infinite  relief,  he  that  moment  passed  the 
crucial  point  and  stood  beside  me  again 
in  safety. 

Trapped  for  a  Nitfht 

It  is  a  curious  fact  in  psychology  that 
at  such  moments — when  nuich  remains 
to  be  done — there  is  no  time  to  yield  to 
emotions.  We  had  used  up  considerable 
of  our  scant  time,  and  it  was  growing 
dusk.  Each  yard  of  distance  must  be 
covered  with  caution,  hovering,  as  we 
were,  above  an  abyss.    With  all  our  ef- 


forts, darkness  overtook  us  while  astride 
of  an  angular  rock  over  which  we  were 
passing.  A  night  on  horseback  in  this 
fashion  was  too  little  promising !  A  care- 
ful reconnoissance  disclosed  just  below 
us  a  shelf  some  seven  feet  wide,  standing 
out  from  a  sheer  wall  that  towered  above 
it.  Almost  as  sheer  were  the  hundreds 
of  feet  from  its  margin  down  to  the 
glacier.  A  crevice  just  wide  enough  to 
receive  us  both  ran  across  it  from  wall 
to  edge.  It  was  safety  and  comfort  com- 
pared with  our  late  equestrian  situation, 
and  here  we  passed  the  night.  At  the 
Glacier  House,  now  3,000  feet  below  us 
but  invisible  (indeed  no  remotest  sug- 
gestion of  humanity  could  be  seen  from 
our  desolate  eyrie),  we  had  slept  the 
preceding  night  under  two  heavy 
blankets.  Now  we  had  not  a  wrap  of 
any  sort.  For  food,  we  had  the  meager 
remnants  of  our  day's  luncheon,  and  no 
water.  With  kindly  charity,  my  mate 
made  me  the  sharer  of  his  greater  bodily 
w^armth,  and  I  sat  holding  him  close 
against  me  like  a  down  pillow.  The 
moon  rose  soon  c^gfizft^y^iB^rJlMiMiid 
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of  Sir  Donald  just  across  the  glacier, 
which  was  flooded  with  its  light.  What 
would  have  been  an  oppressive  silence, 
was  broken  by  the  dash  of  distant  water- 
falls, or  the  more  ominous  crash  of 
loosened  rocks  or  masses  of  ice  from  the 
hanging  glacier  on  the  great  peak  op- 
posite.   If  only  we  were  safe  from  such 


cloud-wreaths  in  reflecting  the  rose  and 
lemon  tints  of  breaking  day,  while  a 
stern  multitude  of  giant  peaks  took  on  a 
momentary  flush  of  kindliness.  It  was 
a  sight  never  to  be  forgotten. 

We  now  turned  to  finding  our  way 
out  of  the  strange  trap  in  which  we  were 
taken.     Five  hours  of  search — now  be- 


MOUNT  GOODSIR,  CANADIAN   ROCKIES  (11,671   Feet  High). 

First  ascended  by  Prof.  Fay  and  party.  July  16,  1903.— Th*»  hiehest  peak  visible  from  the  line  of  the  Canadian 

Pacific  Railway. 


assaults,  we  could  make  a  tolerably  com- 
fortable night  of  it.  Indeed,  from  time 
to  time,  my  comforter  would  give  forth 
slumberous  tones,  wherefore  I  felt  justi- 
fied in  clasping  him  the  more  tightly. 

But  the  longest  night  ends.  It  does 
not,  however,  always  compensate  for  its 
tedium  by  yielding  to  such  a  sunrise  as 
it  was  our  privilege  to  witness,  when 
the  vast  expanses  of  the  Illecillewaet  and 
Asulkan   glaciers   vied    with    the   fleecy 


low,  now  above — gave  us  no  clew.  At 
length  the  narrow  ledge  by  which  we 
had  come  around  our  arete  was  revealed 
within  twenty  feet  of  where  we  had 
passed  the  night ;  and  a  rapid  descent 
brought  us  back  to  the  hotel  in  advance 
of  the  rescue  partv  kindlv  sent  out  in  our 
behalf. 

Rut  with  the  introduction  of  expert 
guides,  of  whom  the  railway  company 
brings  over  six  or  eight  if©* ^JteH^s&J^^ 


DIGGING  SITE  FOR  UNDERGROUND  OF  AN  OFFICE  BUILDING. 


Underground  Ne^w  York 

A  Subterranean  World  of  Marvelous  Mechanical  Installations  and 

Bustlintf  Activity  of  -which  the  Ordinary  Citizen 

Has  Little  Conception 


By  WILLIAM  R.  STEWART 

Editorial  Staff,  Costno^litan  Magazine 


THE  great  buildings  of  New  York, 
which  in  bewildering:  sequence 
rear  their  daring  summits  sky- 
ward, have  produced  a  city  un- 
derground of  which  the  visitor  to  the 
metropoHs  sees  nothing,  and  of  which 
the  average  New  Yorker  himself  has 
little  idea.  But  if  New  York  could  be  un- 
covered, what  a  spectacle  would  be  re- 
vealed! Tiers  of  sub-stories  extending 
to  a  greater  depth  than  the  bed  of  the 
F  st  River,  would  dot  all  the  Lower 
City ;  batteries  of  boilers  in  every  block, 
with  explosive  energy  sufficient  to  wreck 
the  metropolis,  would  frown  gloomily 
from  the  rock-excavated  depths  :  sewers, 
with  their  waste  and  rainfall  of  a  great 
city,  would  dry  their  dank  sides  in  the 
sunlight :  and  everywhere  huge  water 
and  gas  mains,  pneumatic  tubes,  tele- 
graph and  telephone  conduits,  and  pipes 
of  all  sizes,  would  twist  and  coil  like  so 
many  giant  pvthons  in  an  eastern  jungle. 
A  City's  Vitals 
It  is  the  very  vitals  of  the  city  which 


are  below  the  pavement.  There  life 
throbs  in  every  piston  thrust,  in  the  hum 
and  buzz  of  dynamos  and  fans  and  the 
roar  of  furnaces.  The  "sky-scrapers" 
must  have  their  bases  well  fastened  in 
the  earth  ;  and  to  care  for  them,  there  has 
been  evolved  a  new  type  of  sub-cellar 
dweller  with  whom  the  person  who  lives 
overground  has  not  yet  had  time  to  fa- 
miliarize himself.  As  many  as  200  to  300 
employees  work  entirely  underground  in 
many  of  New  York's  great  buildings  at 
the  present  time.  Numbers  of  these  live 
forty,  fifty,  and  sixty  feet  below  the  pave- 
ment, w^here  are  located  the  great  boilers 
and  engines  that  furnish  the  2,000-  or 
3,000-horse-povver  energy  which  is  re- 
quired to  run  the  elevators,  filter  and  heat 
the  water,  make  the  ice,  and  perform  the 
other  functions  of  a  well-conditioned 
twentieth  century  structure. 

For  six  days  in  the  week,  sunshine  and 
daylight  are  strangers  to  these  toilers  of 
the  depths.    Far  over  their  heads  the  rat- 
tle of  the  streets  is  drowned  by  iron-cased 
Digitized  by  VjOu^IC 
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walls  and  ceilings ;  and  they  live  their 
life  as  effectually  shut  out,  during  the 
hours  of  work,  from  the  great  world 
above  them  as  though  confined  within  the 
dungeons  of  some  modern  Bastille.  Yet 
there  is  this  great  difference— that  in  the 
underground    building    all    is    brilliant 


forty  feet  below  the  pavement.  Fifty 
tons  of  ice  are  manufactured  there  every 
day,  and  energy  producd  to  keep  illumi- 
nated 25,000  electric  lights. 


Underneath  a  Sky-Scraper 

The  undergrounds  of    the    big 


office 


SIX   FLOORS  UNDERGROUND. 


illumination  and  systematic  industry. 
The  sky-scraper  overhead  must  be  "run.*' 
There  are  elevators  to  be  operated — 
fifteen  or  twenty  of  them,  heat  to  be  fur- 
nished in  winter  and  chilled  air  in  sum- 
mer, water  to  be  filtered,  and  ice  to  be 
manufactured. 

In  the  lower  basement  of  a  single  large 
hotel  in  New  York,  one  hundred  tons  of 
coal  daily  are  consumed  in  the  furnaces, 


buildings  are  even  more  wonderful  than 
those  of  the  great  caravansaries.  Lower 
than  the  bottom  of  the  river  which  flows 
not  far  away,  many  of  them  extend  ;  and 
the  machinery  which  they  contain  is  as 
perfect  as  present-day  science  can  pro- 
duce. Fly-wheels  weighing  fifty  tons, 
dynamos  which  generate  2,000  horse- 
power, pumps,  ice  plants,  hoisting  de- 
vices, and  bins  holdiggit^gg^^^eyO^le 
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of  coal,  are  some  of  the  features 
of  the  building  below  the  street 
which  those  who  pass  above 
little  suspect.  To  dig  and  equip 
the  hole  under  one  building  alone 
— that  of  the  Mutual  Life  Insur- 
ance Company,  on  Nassau  Street 
— cost  $800,000. 

The  underground  crew  of  an 
office  building  of  the  larger  class 
numbers  almost  a  hundred  men. 
These  are  divided  into  a  chief 
engineer  and  two  assistants,  sev- 
eral other  engineers  and  oilers: 
and  the  rest,  coal  passers,  clean- 
ers, carpenters,  etc.  They  work 
in  shifts  of  eight  hours  each,  and 
during  that  time  never  see  the 
outer  air.  Well-appointed  lava- 
tories and  baths  afford  them  all 
the  facilities  of  the  best-appoint- 
ed private  houses,  and  meals  are 
served  underground  in  perfectly 
ventilated  and  brilliantly  lighted 
dining  rooms. 

An  idea  of  the  magnitude  and 
variety  of  the  machinery  un- 
der the  great  buildings  in  New 
York  City  is  obtained  from  the 
estimate  that  the  length  of  the 
water,  steam,  drain,  and  other 
pipes  in  many  of  them  is  fully 
one  hundred  miles;  that  from 
fifteen  to  tw^enty-five  miles  of 
pipe  are  required  to  connect  the 
boilers  with  the  heat-radiators: 
and  that  in  the  private  telephone 
systems  of  the  individual  build- 
ings from  thirty  to  forty  miles  of 
wire  are  employed.  Over  300,- 
000  gallons  of  water  are  used  in 
the  principal  structures  ever>' 
week-day,  each  drop  of  which  is 
filtered  in  the  filtering  plant  in 
the  basement. 

Water  and  Air  Filtered 

Indeed,  filtering  is  one  of  the 
prime  features  of  the  under- 
ground life  of  the  New  York 
sky-scraper.  Even  the  air  good 
enough  for  the  person  on  the 
street,  will  not  do  for  the  man 
imdcrground  until  it  is  filtered. 
In  all  the  large  buildings  of  new 
construction,  there  is  a  huge 
pipc.or^^3^^^y^Jt^^itmore 
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square,  down  which  the  air  is  brought 
from  the  outside  and  then  forced  through 
a  series  of  cheese-cloth  screens  which 
take  from  it  the  dust  and  other  foreign 
substances  with  which  the  ordinary  at- 
mosphere of  the  city  is  laden.  So  clogged 


thus  provide  themselves  with  air  which 
is  purer  than  the  millionaire  residents  of 
Fifth  Avenue  have  in  their  drawing- 
rooms,  but  they  also  send  the  same  pure 
air,  pleasantly  chilled  if  the  season  is 
summer,  to  ail  the  floors  of  the  building 


FURNACE  IN  MUTUAL  LIFE  BUILDING. 
Fifty  feet  below  pavement.— Lower  than  bed  of  East  River. 


do  these  screens  soon  become  with  this 
dirt  that  the  cheese  cloth  has  to  be 
changed  every  two  clays.  Beyond  the 
filter  chamber,  fans  and  ducts  convey  the 
air  throughout  the  underground  struct- 
ure, at  the  same  time  creating  a  draught 
which  supplies  the  ventilation  and  forces 
the  foul  air  into  outlets  provided  for  the 
purpose. 

Not  only  do  the  underground  dwellers 


above  them.  This  is  accomplished  by 
means  of  hundreds  of  coils  of  pipes 
chilled  by  passing  through  them  cold 
brine  from  the  refrigerating  plant,  be- 
tween the  tiers  of  which  coils  the  air 
passes  after  emerging  from  the  cheese- 
cloth screens.  With  its  temperature  thus 
appreciably  reduced,  the  air  is  fanned 
into  ducts  bv  great  eight-  and  ten-feet 
electric  fans,' and^tjien^  ge^,^^^ jgm- 


708 


THE    TECHNICAL    WORLD 


forting  way.  The  most  complete  air-fil- 
tering and  chilling  plant  so  far  installed 
is  under  the  new  Stock  Exchange  build- 
ing, on  Broad  Street. 

AH   this   machinery    is    well   encased, 
with  sunken  caissons  and  coffer-dams  of 


tion  to  know,  by  reference  to  his  charts, 
at  just  what  rate  the  coal  is  being  con- 
sumed, how  many  amperes  the  dynamos 
are  generating,  how  much  water  is  pass- 
ing through  the  filters,  or  what  the  steam 
pressure  in  the  boilers  is. 


FURNACES  OF  A  SKY-SCRAPER. 


steel  and  concrete,  to  make  an  imperish- 
able foundation  for  the  mammoth  struct- 
ures that  rise  above  them.  Military  pre- 
cision characterizes  the  management  of 
this  plant.  The  quarters  of  the  chief  en- 
gineer are  accessible  within  the  shortest 
possible  time ;  and  he  can  be  notified  in- 
stantly, at  any  hour  of  the  day  or  night, 
if  anything  goes  wrong.  At  any  hour 
of  the  day  or  night,  too,  he  is  in  a  posi- 


A  Typical  Underground  Plant 

The  mechanical  installation  under- 
neath one  of  the  great  office  buildings  on 
lower  Nassau  Street  may  be  taken  as 
typical  of  the  power  plants  of  under- 
ground New  York.  On  the  fourth  sub- 
floor  of  this  building,  thirty-three  feet 
below  mean  tide-water,  are  eight  great 
boilers  aggregating  over  3,000  horse- 
power ;    a   lo-ton 


icc.   . 
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UNDER  THE  NEW  YORK  STOCK  EXCHANGE. 

Dynamo  operating  one  of  the  fans;  also  some  of  the  "ducts"  by  which  cooled  air  is  sent  from  the  basement.  52  feet 

underground,  to  the  floors  above. 


pumps  for  liouse,  fire,  elevator,  and 
boiler-feeding  use;  three  electric  ma- 
chines ;  two  great  feed-water  heaters  ;  en- 
gines ;  dynamos ;  electric  ventilating  ap- 
paratus ;  automatic  sewage  ejectors ;  and 
ash-lifts. 


The  boilers  are  of  the  Babcock  &  Wil- 
cox type,  of  420  horse-power,  and  need 
not  here  be  described.  The  pumps  com- 
prise two  large  Worthington  compound- 
duplex  elevator  pumps  fitted  with  Cor- 
liss   valves,    the    low-pressure  cylinder 


PART  OF  REFRIGERATING  PLANT  UNDER  NEW  YORK  STOCK  EXCHANGE. 

Showing  one  of  the  ammonia  machines  and  two  of  the  pumps  by  which  cold  brine  is  forced  into  the  coits^  9^y 
air.— A  similar  plant  is  being  installed  under  the  Presbyterian  Ho8pital.j2ed  by  V^TI 
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being  34  inches  and  the  high-pressure 
cylinder  21  inches  in  diameter  ;  two  aux- 
iliary elevator  pumps  14  by  20  inches 
and  15  by  11  inches,  respectively;  three 
house  pumps  to  supply  wash-room  water 


Endlkss  Chain  for  Hoisting  Ashes. 

Showing,  on  the  riKht.  section  of  thick  copper  dam — the 

armored  i^idc— which  protects  ih© 

sky-scraper's  vitals. 


throughout  the  building,  so  hooked  up 
that  they  can  be  thrown  at  once  into  fire 
service  if  needed ;  three  boiler-feed 
pumps ;  and  four  additional  elevator 
pumps,  besides  those  first  mentioned. 
The  first  four  elevator  pumps  drive  ten 
elevators ;  the  next  three,  seven  eleva- 
tors;   and  the  two  remaining,  four  ele- 


vators. Three  elevators  (there  are 
twenty- four  altogether  in  the  building) 
are  driven  by  three  Sprague  electric  ma- 
chines. The  remainder  of  the  boiler- 
room  equipment  comprises  one  2,000- 
horse-power  Berryman  feed-water  heater 
and  one  i  ,000-horse-power  heater  of  the 
same  type. 

Leaving  the  fire  room,  the  boilers  are 
connected  to  a  24-inch  header  and  to  a 
12-inch  auxiliary  header,  which  lead  up 
over  the  coffer-dam  to  the  main  engine 
room,  situated  in  a  cellar  under  the  area- 
way  of  three  streets.  When  it  enters  the 
engine  room,  the  main  is  reduced  to  20 
inches,  and  then  picks  up  two  engines  by 
means  of  copper  bends,  and  is  then  again 
reduced  to  14  inches  and  picks  up  two 
more  engines.  These  engines  are  of  the 
Watts-Campbell  type,  their  dimensions 
being  28  inches*  diameter  of  piston  by 
48  inches'  stroke,  and  are  connected  by 
a  taper  bolt-fitted  marine  coupling  to  a 
16-inch  solid  steel  shaft.  The  shafts  are 
upset,  turned  down,  and  faced  to  each 
350-kilowatt  dynamo  shaft. 

The  fly  wheel  maintaining  momentum 
for  each  unit  (engine  to  dynamo)  weighs 
87,000  pounds,  is  16  feet  in  diameter,  and 
makes  70  revolutions  per  minute.  Each 
unit  represents  3,180  amperes,  or  twice 
that  number  of  i6-candle-power  lights — 
or,  in  other  words,  6.360  incandescent 
lights.  There  being  four  such  units,  the 
total  lighting  power  is  represented  by 
25,440  lamps  of  16  candle-power  each. 

Ventilation  is  secured  by  the  Stuy- 
vesant  system  of  electric  fans,  which  arc 
similar,  so  far  as  type  goes,  to  the  small 
electric  fans  in  use  in  offices  and  private 
houses.  In  dimensions,  however,  there  is 
a  (liflFerence,  for  these  fans  have  a  diame- 
ter of  from  2]/2  to  4  feet.  There  are 
twenty  of  them  in  this  particular  base- 
ment. The  air  is  brought  directly  from 
the  street  and  filtered  in  the  manner  al- 
ready described. 

Disposal  of  Reftise 

The  sewage  of  a  great  building  is  dis- 
posed of  by  means  of  great  tanks,  which 
collect  it  throughout  the  building  and 
then  are  automatically  emptied  by  steam 
pressure  operating  to  cause  a  vacuum. 
The  matter  in  the  tanks,  upon  reaching  a 
certain  level,  lifts  a  floating  ball,  which 
thereupon  opens ^g|^al^-g()^J,h^age 
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is  then,  by  the  operation  of  an  ejector, 
lifted  from  the  tank  and  discharged  into 
the  street  sewer  many  feet  above.  The 
operation  of  the  principle  of  the  vacuum 
to  effect  this  discharge  is  accomplished 
by  an  ingenious  arrangement  of  pipes, 
the  steam,  when  released  by  the  lifting 
of  the  ball-cock,  being  made  to  produce  a 
vacuum  in  a  duct  leading  directly  from 
the  sewage  tank,  causing  a  suction  which 
lifts  the  material  up.  The  discharge 
being  automatic,  the  only  attention  re- 
quired is  to  keep  up  the  necessary  supply 
of  steam. 


The  ash-lift  is  an  interesting  if  a  minor 
feature  of  the  underground  plant.  To 
hoist  the  refuse  of  the  furnaces  fifty  feet 
to  the  street  level,  there  is  an  endless 
chain,  equipped  with  buckets,  which  op- 
erates every  twenty-four  hours  for  such 
length  of  time  as  is  required  to  hoist  all 
the  ashes  that  have  collected.  The 
shovelers  simply  shovel  the  debris  into 
the  traveling  buckets  on  the  chain,  and 
the  latter  carries  them  up  and  dumps 
them  into  the  carts  that  are  waiting  on 
the  street  outside. 


^/i^i^^VSAiA/S^NA/N. 


Initiative 


,  HE  world  bestows  its  big  prizes,  both 
in  money  and  honors,  for  but  one 
thing,  fl  And  that  is  Initiative.  ^  What 
is  Initiative?  fl  Til  tell  you :  It  is  doing 
the  right  thing  without  being  told. 
Q  But  next  to  doing  the  thing  without  being  told  is  to 
do  it  when  you  are  told  once.  That  is  to  say,  carry 
the  Message  to  Garcia:  those  who  can  carry  a 
message  get  high  honors,  but  their  pay  is  not  always 
in  proportion,  fl  Next,  there  are  those  who  never  do  a 
thing  until  they  are  told  twice :  such  get  no  honors 
and  small  pay.  fl  Next,  there  are  those  who  do  the 
right  thing  only  when  necessity  kicks  them  from 
behind,  and  these  get  indifference  instead  of  honors, 
and  a  pittance  for  pay.  This  kind  spends  most  of 
its  time  polishing  a  bench  with  a  hard-luck  stoiy. 
^  Then,  still  lower  down  in  the  scale  than  this,  we 
have  the  fellow  who  will  not  do  the  right  thing  even 
when  some  one  goes  along  to  show  him  how  and 
stays  to  see  that  he  does  it :  he  is  always  out  of  a  job, 
and  receives  the  contempt  he  deserves,  unless  he  has 
a  rich  Pa,  in  which  case  Destiny  patiently  awaits 
around  the  comer  with  a  stuffed  club.  ^  To  which 

class  do  you  belong?  —  EIlBERT  HuBBARD.      Digitized  by 
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A  TORNADO'S  PATH. 
Scene  of  devastation  at  Kirksville.  Mo.,  wrought  by  the  great  storm  of  April  27, 


Heaven^s  Heavy  Artillery 

Cyclones.  Tornadoes.  Hurricanes— Their  Origin.  Area  of  Operation, 
and  Methods  of  Action 


By  JOHN  ELFRETH  WATKIN5 


A  ROARING,  snapping,  death- 
sowing  funnel-cloud  looms  up 
in  the  sky,  descends  to  earth, 
ploughs  through  life  and  prop- 
erty for  a  mile  or  two,  ascends  into  the 
air  whence  it  came,  and  passes  off.  Ten 
to  one  the  newspapers  will  state  that  a 
**cyclone''  visited  the  affected  region.  It 
all  results  from  our  eternal,  inveterate 
habit  of  sticking  to  wrong  names — for 
example,  "locust"  for  cicada,  "buffalo'' 
for  bison,  and  other  misused  terms  that 
might  be  cited. 

Various  Kinds  of  Storms 

The  funnel-cloud  phenomenon  briefly 
described  above,  is  a  tornado.  The  name 
we  have  appropriated  from  the  Spanish, 
and  it  means  "turned"  or  "twisted."  It 
is  applied  by  meteorologists  to  local 
storms  of  very  short  duration,  but  yet  the 
most  violent  wind  disturbances  known 
to  man.  The  weather  man  will  show 
you  on  his  map  that  there  are  cyclones 
active  within  oui  boundaries  every  min- 
ute of  every  d'^y.  Cyclones,  according 
to  the  correct  application  of  the  term, 
are  the  ordinary,  general  storms  moving 
over  the  continent,  which  they  enter  from 


the  northwest  or  southwest,  and  which 
they  leave  in  the  neighborhood  of  the 
Gulf  of  St.  Lawrence.  They  visit  us 
at  all  seasons,  but  are  most  vigorous  in 
winter.  They  are  great  whirlwinds 
whose  vortices  are  hundreds  of  miles  in 
diameter. 

Hurricanes  constitute  a  third  class  of 
storms,  one  confused  with  both  tornadoes 
and  cyclones.  They  come  upon  us  from 
the  south  or  southeast,  originate  usually 
in  the  eastern  Caribbean  Sea,  and  travel 
generally  in  a  curved  track,  up  our  coasts, 
going  first  northwestward,  then  north- 
ward, and  eventually  northeastward, 
toward  the  general  storm  exit  near  the 
Gulf  of  St.  Lawrence,  above  referred  to. 
They  occur  in  late  summer  or  early 
autumn,  and  are  much  more  violent  than 
cyclones,  having  a  velocity  of  sixt\'  to 
eighty  miles  an  hour  at  their  centers. 
They  cause  destruction  to  cities  and 
towns  which  they  visit,  but  especially  to 
shipping  along  the  coast. 

While  cyclones  may  be  1,000  miles  in 
diameter,  and  hurricanes  somewhat  less 
— about  600  or  800  miles — a  tornado  is 
only  a  mile  or  two  broad  at  the  top,  and 
onlv  a  few  rods  at 
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The  Tornado  a  Cyclone's  Child 

The  tornado  cloud  is  a  long,  slender 
funnel  tapering  from  the  sky  toward  the 
ground.  In  the  innermost  part  of  its 
whirl,  the  wind  is  blowing  at  a  speed  of 
200  or  more  miles  per  hour — ^about  four 
or  more  times  as  fast  as  our  express 
trains — and  produces  against  the  side  of 


being  generally  less  than  a  square  mile. 
The  duration  of  one  of  these  most  con- 
fined yet  most  deadly  of  storms,  is  gen- 
erally but  a  few  minutes,  whereas  a  cy- 
clone or  hurricane  will  remain  within  our 
boundaries  for  days  at  a  time. 

Tornadoes  generally  travel    from   the 
southwest  toward  the  northeast.     Their 


TORNADO  IN  OPERATION. 
From  a  sketch. 


a  house  a  pressure  of  200  pounds  or  more 
per  square  foot.  Its  destructive  effects 
are  confined  very  closely  to  the  path  of 
the  funnel  through  the  visited  strip  of 
country,  and,  in  the  Northern  Hemis- 
phere, for  some  reason,  are  always  more 
severe  on  the  south  than  on  the  north 
side  of  this  path's  center.  The  affected 
strip  is  usually  but  a  few  rods  wide  and 
a  few  miles  long,  the  total  area  involved 


funnels,  in  the  Northern  Hemisphere,  re- 
volve in  a  direction  opposite  to  that  of 
the  hands  of  a  watch  held  dial  upward — 
a  characteristic  of  cyclones  as  well.  In 
the  Southern  Hemisphere,  a  truly  clock- 
wise motion  is  invariable.  While  a  cy- 
clone is  a  mile  or  two  deep,  a  tornado  is 
only  several  hundred  feet  from  top  to 
bottom.  r^^^^A^ 

The  conditions  preceding    a    tornado 


714 


THE    TECHNICAL    WORLD 


TORNADO  FUNNEL-CLOUD  APPROACHING. 
View  taken  in  Oklahoma. 


arc  those  of  a  thunderstorm  exaggerated. 
Such  visitations  occur  in  the  warm  sea- 
son, in  the  warmer  hours  of  the  day,  and 
in  very  moist  air.  Late  spring  is  the 
danger  period  in  the  South ;  early  sum- 
mer, in  the  North.  Very  intense  elec- 
trical phenomena  often  accompany  such 
disturbances  ;  torrential  rain — often  hail 
— eith.er  accompanies  or  follows.  The 
approach  of  the  funnel-cloud  is  heralcjed 
by  a  roar  comparable  to  what  would  issue 
from  hundreds  of  railway  trains  ap- 
proaching at  high  speed.    Often  the  vor- 


tex itself  cannot  be  seen,  even  in  midday. 
Occurring  at  sea,  a  tornado  is  known 
as  a  "waterspout  C  in  the  desert,  as  a 
**sand  storm."  Sometimes,  on  the  Lakes 
or  on  land,  they  form  in  a  clear  sky,  and 
are  then  known  as  **fair  weather  whirl- 
winds :"  but  these  are  usually  small  and 
of  little  severity.  Occasionally  they  pass 
over  the  earth  in  the  fonn  of  a  small 
white  funnel-cloud,  high  up,  in  a  dry 
atmosphere;  then  they  are  known  as 
"white  squalls.'*  Quite  similar  are  the 
"bull's-eye  squalls"   occurring  near   the 
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west  coast  of  Africa.  Waterspouts,  very 
small,  are  sometimes  experienced  at  sea 
or  along  the  seacoast,  in  clear,  calm 
weather. 

Tornadoes  are  the  children  of  cyclones. 
They  are  generally  formed  along  the 
southeastern  edges  of  these  larger 
storms,  and  at  first  move  forward  at 
about  the  same  speed  as  the  latter.  We 
often  see  in  the    cloud    regions    minor 


Bigelow,  of  the  United  States  Weather 
Bureau,  who  had  charge  of  our  co-oper- 
ative work  in  the  great  cloud  survey,  and 
to  whom  the  writer  is  indebted  for  many 
of  the  facts  embodied  in  this  article. 
"The  upper  levels  move  almost  directly 
to  the  eastward  at  a  great  rate  of  speed, 
like  a  steady  river  flowing  onward  with 
but  little  to  disturb  its  majestic  current.'' 
The  higher  the  clouds  forming  this  "ma- 


whirls  which  have  a  gyratory  motion. 
These  frequently  are  the  first  stages  of 
a  toniatlo's  cvohition. 

Not  a  Fingl^i  niTt;iiriTi^  Kn*  ,-if(-.n  n 
large  litter  of  tornadoes  are  produced 
from  a  cyclone  at  one  birth.  As  many 
as  fifteen  tornado  tubes,  or  funnels,  have 
been  observed  coming  down  from  the 
same  cloud. 

Earth's  Great  Cloiid-Shell 

The  process  of  tornado  creation  is  now 
very  well  understood  by  meteorologists. 
But  before  their  explanation  can  be  un- 
derstood by  the  general  reader,  he  must 
first  know  something  about  Earth's  great 
cloud-shell  floating  above  ;  for,  concerning 
this,  man  had  known  but  little  until  a 
few  years  ago  when  the  great  scientific 
nations  set  to  work  at  an  international 
survey  of  the  clouds. 

*Tt  has  been  shown  by  the  cloud  ob- 
servations, that  the  strata  of  the  upper 
and  of  the  lower  layers  of  the  air  have 
very  different  kinds  of  motions  over  the 
United  States/'  says    Prof.    Frank    H. 


jestic  current,"  the  greater  their  speed, 
until  the  highest — abtnit  six  miles  above 
us — travel  at  a  rate  of  80  to  90  miles  per 
hour,  or  about  a  half  again  as  fast  as  our 
swiftest  trains.  From  the  level  of  the 
ground  up  to  a  height  of  about  two 
miles,  the  air  carries  the  clouds,  not  in 
one  general  current,  but  in  great  circulat- 
ing streams,  having  greater  velocity  as 
the  height  increases  toward  the  uniform 
drift  at  the  top. 

"The  steady  eastward  movement  in  the 
upper  levels,  is  replaced  (in  those  below) 
by  a  confused  set  of  currents  squirming 
about  among  themselves — cold  streams 
from  the  north,  warm  streams  from  the 
south,  seeking  to  reduce  their  differing 
temperatures  to  the  mean  temperature  of 
equilibrium.  These  streams  are  thou- 
sands of  miles  in  length,  say  from  the 
north  Pacific  coast  [$(|iti Jtoy  Laft^SM^Ad: 
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from  the  Gulf  of  Mexico  to  the  same 
region,  where  they  produce  a  whirHng 
or  *cyclonic'  action  by  their  meeting  to- 
gether in  a  counterflow." 

Tornadoes  as  well  as  cyclones,  there- 
fore, are  formed  by  a  warm  current  of 
moist  air  from  the  Tropics,  and  a  cold, 
dry  current  from  the  northwest,  meeting 
each  other,  forming  a  true  vortex  mo- 
tion— like  meeting  currents  of  water.  In 
the  center  of  the  vortex  is  an  uplifting 
current  which  raises  the  moisture-bear- 
ing air  from  the  lower  levels  near  the 
earth  to  the  colder  levels  above,  where 
the  moisture  is  precipitated  in  the  form 
of  rain.     It  is  summer,  and  the  warm 


It  is  a  funnel-shaped  tube  a  half-mile 
high,  6,000  feet  in  diameter  at  the  top, 
100  feet  in  diameter  at  the  bottom.  It 
travels  with  a  forward  motion,  covering 
15  to  60  miles  per  hour.  The  outer  edge 
of  the  top  revolves  at  the  rate  of  7  miles 
per  hour ;  the  rim  near  the  bottom  of  the 
vortex,  at  200  miles  per  hour.  In  the 
lower  tube  is  thus  produced  tremendous 
centrifugal  force,  a  partial  vacuum  caus- 
ing objects  in  its  path  to  explode  and 
producing  a  low  temperature.  This  cold 
generates  the  sheath  of  vapor  that  makes 
the  funnel  visible,  in  the  form  of  a  cloud, 
and  causes  a  condensation  producing 
electric  discharges-^ just  as  in  thunder- 


A  KANSAS  "CYCLONE  CELLAR." 
One  of  the  typical  underground  retreats  in  which  safety  is  sought  on  warning  of  an  approaching  tornado. 


weather  is  at  its  maximum.  The  in- 
terior of  the  country  is  heated ;  the  mar- 
atime  districts  are  comparatively  cool. 
The  two  winds  meet  in  the  central  val- 
leys. The  cool  and  warm  currents  are 
drawn  out  into  long  bands  or  ribbons. 
In  certain  cases  a  tornado  tube  is  pro- 
jected, spinning  top-like,  downward  from 
the  congested  air.  This  is  the  typical 
case. 

In  the  tornado  there  is  a  reversion  of 
the  process  of  firing  a  gun.  When  a  gun 
is  discharged,  there  is  a  sudden  forma- 
tion and  expansion  of  gas.  When  a  tor- 
nado is  formed,  there  is  a  sudden  pro- 
duction of  a  vacuum  into  which  outside 
air  discharges  itself. 

Hew  a  Tornado  Acts 

A  typical  tornado  acts  as  follows: — 


storms  on  a  large  scale.  The  tornado's 
duration  may  vary  from  a  few  minutes 
to  several  hours.  The  wind's  great  ve- 
locity prostrates  every  obstacle  in  its 
path.  Its  effect  is  not  only  to  hurl  ob- 
jects before  it,  and  to  produce  an  ex- 
plosive action  in  its  vacuum,  but  also  to 
lift  bodies  in  a  vertical  direction.  A  ve- 
locity as  high  as  600  miles  per  hour  in 
the  lower  tube,  has  been  reported. 

Measurements  of  some  recent  tor- 
nadoes have  been  computed  by  meteor- 
ologists. The  great  waterspout  of 
August  19,  1896,  in  Vineyard  Sound, 
seven  and  a-half  miles  northeast  of  Cot- 
tage City,  Mass.,  had  a  tube  extending 
from  the  cloud  to  the  surface  of  the  sea, 
a  distance  of  4,200  feet;  was  3400  feet 
in  diameter  at  the  top,  170  feet  at  the 

narrowest  part    (1,500  feet    above    the 
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WRECK  OF  CENTRAL  AND  OTHER  TOBACCO  WAREHOUSES  IN  LOUISVILLE,  KY. 
Some  of  the  effects  of  the  tornado  of  March  27, 1890. 


sea),  and  250  feet  at  sea-level.  It  re- 
volved at  the  rate  of  14  miles  per  hour 
at  the  top,  and  350  miles  per  hour  at  the 
bottom. 

The  air  just  outside  the  funnel  of  a 
tornado  is  undisturbed,  and  the  sudden 
contact  of  the  tube  is  like  the  heavy  blow 
of  a  battering-ram.  The  force  of  the 
Vineyard  Sound  waterspout — one  of  the 
largest  tornadoes  of  its  class — is  esti- 
mated to  have  been  330  pounds  to  the 
square  foot,  at  the  maximum. 


No  structure  can  be  built  strong 
enough  to  withstand  the  vortex  of  a  tor- 
nado in  full  power.  If  the  structural 
strength  of  buildings  is  such,  however, 
that  they  will  resist  a  pressure  of  at  least 
40  pounds  per  square  foot  applied  lat- 
erally against  their  walls,  they  will,  in 
Professor  Bigelow's  opinion,  stand 
against  such  extraordinary  storms  as 
hurricanes.  It  is  estimated  that  the  great 
St.  Louis  tornado  of  1896  exerted  upon 
the  destroyed  Eads    bridge    and    upon 
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Residence  Wrecked  by  a  Tornado. 
At  this  point  a  mother  and  her  daushter  were  killed,  and  two  other 
persons  injured. 


heavy  buildings  a  pressure  of  at  least  60 
to  90  pounds  per  square  foot. 

Area  Most  Frequently  Visited 

The  tornadoes  of  the  United  States  oc- 
cur frequently  in  the  Mississippi  and 
Ohio  valleys.  However,  there  are  few 
States  east  of  the  Rockies  which  are  not 
occasionally  devastated  by  such  phenom- 
ena. The  Rocky  Mountain  plateau  and 
slope,  however,  are  free  from  such  visita- 
tions. In  the  central  valleys  they  are  of 
annual  occurrence.  In  the  winter 
months,  they  occur  only  in  the  Gulf 
States;  but,  as  the  weather  grows 
warmer,  they  extend  northward,  and  in 
the  summer  are  of  greatest  frequency  in 
Nebraska,  South  Dakota,  Iowa,  and 
Minnesota. 

They  are  more  frequent  in      

the  months  of  May  and  June 
than  in  other  parts  of  the  year, 
owing  to  the  fact  that  local 
contrasts  in  temperatures  are 
greater  in  the  spring  season 
tlian  in  summer  or  winter. 
Twenty-five  tornadoes  per 
year  is  the  average  in  the 
United  States,  and  this  fre- 
quency is  quite  uniform  from 
year  to  year.  About  three  de- 
structive tornadoes  of  great 
violence  occur  each  year. 
There  seems  to  be  no  annual 
increase. 

There  is  believed  to  be  some 
possibility  of  a  connection  be- 


tween the  frequency  of  sun 
spots  and  the  recurrence  of 
tornadoes.  In  fact  all  ele- 
ments of  weather  may  be  in- 
directly connected  with  sun 
spots,  through  the  general  cir- 
culation of  the  atmosphere. 

Means  of  Safety 

Tornadoes  have  been  dis- 
pelled by  cannon  shots,  at  sea. 
Their  funnels  will  resist  an 
explosive  discharge  in  the  out- 
side air,  and  this  fact  led  a 
meteorologist  some  few  years 
ago  to  suggest  that  heavy  ar- 
tillery be  mounted  at  intervals 
along  the  boundaries  of  the 
territory  wherein  these  storms 
are  most  frequent.  Con- 
meteorologists,  however, 
scouted  this  proposition.  There  is,  in 
their  opinion,  no  practical  way  of  ward- 
ing off  tornadoes  when  conditions  are 
favorable  to  their  development.  In  many 
parts  of  the  tornado  belt  of  the  Middle 
West,  excavations  known  as  "cyclone  cel- 
lars" are  made  near  to  houses.  These 
are  sheltered  by  roofs,  generally  of 
framework,  or  often  are  crowned  by  a 
low  mound  and  partial  superstructure 
containing  a  door.  When  a  funnel- 
shaped  cloud  is  seen  to  approach,  all 
members  of  the  household  thus  fortified 
retreat  to  the  subterranean  asylum,  and 
wait  imtil  the  wrath  of  the  winds  has 
been  appeased. 


servative 


Piano  Carried  1,000  fekt  and  Dropped  through  the  Roop  op  a  House. 
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To  find  safety  from  a  tornado,  it  has 
been  suggested  that  persons  not  so  for- 
tified should  run  to  the  north  or  north- 
west of  its  evident  path,  or  take  refuge 
in  a  cellar,  preferably  that  of  a  frame 
house.  Noticeably  few  deaths  from  tor- 
nadoes have  occurred  in  the  cellars  of 
wooden  houses.  It  has  been  suggested 
above  that  the  destructive  effects  of  such 
a  dread  phenomenon  are  noticeably  more 
severe  on  the  south  side  of  the  funnel's 
central  track.  This  is  for  the  reason  that 
on  this  south  side  there  are  strong  in- 
draughts extending  for  some  distance. 
It  might  be  fatal  to  run  not  only  to  the 


years,  the  Weather  Bureau  reported  830 
days  on  which  such  dread  storms  oc- 
curred. From  1889  to  1898,  the  esti- 
mated total  loss  from  this  class  of  atmos- 
pheric upheavals  was  $25,000,000. 

The  definite  record  of  highly  destruc- 
tive tornadoes  visiting  our  coimtry,  com- 
mences May  7,  1840,  when,  in  Adams 
county,  Mississippi,  317  people  were 
killed  and  100  others  injured,  and  prop- 
erty to  the  value  of  $1,260,000  was  de- 
stroyed. The  same  county  was  visited 
by  a  similar  convulsion  two  years  later 
— or  on  June  16,  1842 — when  500  per- 
sons lost  their  lives. 


CENTER  OF  WRECK  AT  KIRKSVILLE,  MO.,  APRIL  27.  1899. 


south,  but  to  the  northeast,  as  our  tor- 
nadoes follow  this  latter  direction. 

Tornadoes  have  performed  a  great  va- 
riety of  feats.  While  one  will  lift  a  loco- 
motive from  the  rails,  carry  it  a  goodly 
distance,  and  replace  it  on  the  g^round, 
practically  uninjured,  another  will  grind 
a  stately  building  to  dust.  Straws  and 
cards  have  been  shot  like  bullets,  through 
the  bark  of  trees.  Houses  have  been  car- 
ried away,  leaving  their  unsuspecting  oc- 
cupants safe,  though  unsheltered. 

Efforts  to  forecast  tornadoes  ac- 
curately, are  being  made  by  meteor- 
ologists. Warnings  sent  ahead  of  the 
great  St.  Louis  tornado  of  1896,  were  so 
well  heeded  that  schools  were  dismissed 
before  the  funnel-cloud  ploughed 
through  the  city. 

Historic  Instances 

Our  banner  year  for  frequency  of  tor- 
nadoes was  1884.    Ij^  a  period  of  fifteen 


The  case  of  Louisville  in  1890,  more 
fully  described  below,  may  be  cited  as 
another  instance  exemplifying  that  one 
stroke  from  such  an  aerial  bolt  implies 
no  immunity  against  a  repetition,  for  on 
August  27,  1854,  a  tornado  tube  had 
passed  through  the  city,  killing  25  people 
and  injuring  67. 

The  town  of  Montevallo,  Ala.,  was 
practically  wiped  out  by  one  of  these 
storms,  November  22,  1874.  One  hun- 
dred houses  —  about  all  the  settlement 
could  boast  of — were  destroyed.  Near 
Erie,  Pa.,  July  26,  1875,  a  tornado  killed 
134  people  and  caused  a  property  loss 
of  half  a  million  dollars.  A  hundred 
buildings  were  destroyed,  and  thirteen 
people  killed,  by  a  funnel-cloud  which 
swept  through  Ray  county,  Missouri, 
June  I,  1878. 

As  far  north  as  New  Haven,  Conn., 
a  tornado  destroyed  160  buildings  and 
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killed  34  people  on  August  9,  1878.  The 
property  loss  there  was  $2,000,000.  Sev- 
eral tornadoes  swept  over  Kansas  on 
Decoration  Day,  1879,  causing  a  great 
loss  of  life ;  while  four  different  counties 
in  Missouri  were  despoiled,  April  18, 
1880,  a  hundred  people  losing  their  lives, 
600  others  being  maimed,  and  200  build- 
ings being  wrecked,  at  a  total  property 


Destruction  at  Grinnell.  Iowa. 

Residence  of  Professor  Buck,  wrecked  by  tornado, 

June  17.  1882. 

loss  of  $1,000,000.  A  hundred  people 
were  killed,  300  were  injured,  and  260 
buildings  were  destroyed,  involving  a 
loss  of  $1,000,000,  at  Grinnell,  la.,  June 
17,  1882.  Exactly  one  week  later,  Em- 
metsburg,  also  in  Iowa,  lost  a  hundred 
citizens  from  the  same  cause. 

On  February  9,  1884,  an  unparalleled 
series  of  tornadoes — over  60  in  all —  oc- 
curing  in  each  instance  after  10  o'clock 
A.  M.,  devastated  parts  of  Illinois,  Ken- 
tucky, Mississippi,  Georgia,  Tennessee, 
Virginia,  and  the  Carolinas.  Fully  800 
people  were  killed,  and  2.500  injured, 
and  10,000  buildings  were  destroyed.  On 
September  9,  in  the  same  year,  305  build- 
ings and  $4,000,000  worth  of  property 
were  destroyed  by  a  tornado  ploughing 
through  parts  of  Wisconsin.  Five  hun- 
dred buildings  were  wrecked  at  Camden, 
N.  J.,  August  3,  1885,  by  a  tornado 
which  caused  a  property  loss  of  half  a 
million.     Another,  on  January  9,  1899, 


wrecked  the  suspension  bridge  at  Ni- 
agara Falls.  The  same  tornado  is  sup- 
posed to  have  struck  Reading  and  Pitts- 
burg, Pa.,  on  that  day. 

Louisville's  second  tornado,  after  a 
lapse  of  36  years,  occurred  on  March  27, 
1890.  The  afternoon  papers  of  that  fatal 
day  published  a  notice  from  the  National 
Weather  Bureau,  Washington,  warning 
Louisville  and  vicinity  that  severe 
local  storms  and  atmospheric  troubles 
were  approaching.  Shortly  after 
nightfall  there  came  a  heavy  fall 
of  rain,  followed  by  a  hailstorm 
accompanied  with  severe  lightning. 
The  wind  later  began  to  blow  with  a 
mournful  sound,  which  soon  increased 
to  a  "frightful  shriek''  as  it  swept  over 
the  doomed  portion  of  the  city.  The 
crisis  of  the  calamity  occurred  about  8 130 
p.  M.,  and  was  over  in  a  few  minutes. 
A  patch  1,000  feet  wide  was  ploughed 
through  the  city,  destroying  in  those  few 
moments  5  churches,  the  Union  railroad 
depot,  2  public  halls,  3  schools,  266 
stores,  32  manufacturing  establishments, 
10  tobacco  warehouses,  and  532  resi- 
dences— ^all  within  the  city  limits.  The 
pecuniary  loss  was  estimated,  after  care- 
ful tabulation,  at  $2,150,000.  But  the 
more  irreparable  loss  was  that  of  76  hu- 
man lives,  while  over  200  people  were 
injured.  Many  lives  were  lost  the  same 
day  in  small  towns,  not  only  in  Kentucky, 
but  also  in  Illinois,  Indiana,  and  Ten- 
nessee. 

"Such  a  calamity  can  be  paralleled  only 
in  some  convulsion  of  nature,  fortunately 
of  infrequent  occurrence,  such  as  an 
earthquake,  a  volcanic  eruption,  or  a 
great  tidal  wave,"  stated  Maj.  H.  H.  C. 
Dunwoody,  assistant  chief  of  the 
Weather  Bureau  at  that  time. 

Massachusetts  was  visited  on  July 
26,  1890,  when  a  path  200  feet  wide  was 
cut  through  the  town  of  South  Law- 
rence. Although  this  was  the  most  de- 
structive tornado  ever  reported  from 
New  England,  only  9  lives  were  lost  and 
40  people  were  injured. 

Waterspouts,  tornadoes,  and  other  vio- 
lent storms  invaded  various  parts  of  the 
Mississippi  valley  on  July  6,  1895,  two 
months  and  three  days  after  a  tornado 
had  killed  more  than  100  people  in  Iowa. 

But  the  worst  catastrophe  was  yet  to 
come.    Thedetai[l^^|e|lji^<;e5#i^^mado 
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which  devastated  St.  Louis  and  East  Sc. 
Louis  on  May  2,7,  1896,  are  fresh  in  the 
pubHc  memory.  Five  hundred  killed, 
1,500  maimed,  and  a  property  loss  of 
$14,348,350,  was  the  tribute  paid  to  that 
single  convulsion  of  nature.  The  same 
year,  on  August  19,  off  Cottage  City, 
Mass.,  occurred  the  great  waterspout  de- 
scribed above. 
Two  hundred  and  fifty  lives  were  lost 


in  a  tornado  striking  New  Richmond, 
Wisconsin,  June  12,  1899.  Less  than 
two  months  before — on  April  27 — a 
storm  of  the  same  class  ploughing 
through  northern  Missouri  killed  42  peo- 
ple and  injured  more  than  100.  This 
storm  was  especially  disastrous  at  New- 
ton and  Kirksville.  At  the  latter  place, 
a  piano  was  carried  1,000  feet  and 
dropped  through  the  roof  of  a  house. 


Inventions 

Problem  of  Realizing  on  a  Patent  after  it  Has  Been  Granted 


Third  Paper* 


By  EVERETT  E.  KENT 

Coanselor-at-Law  and  Patent  Attorney 

"Our  future  progress  and  prosperity  depend  upon  our  ability  to  equal,  if  not  surpass,  other 
nations  in  the  enlargement  and  advance  of  science,  industry,  and  commerce.  To  invention  we 
must  turn  as  one  of  the  most  powerful  aids  in  the  accomplishment  of  such  a  result." — President 
McKiNLEY  in  his  Annual  Message  of  December  5,  1899. 


TO  the  high  aim  set  forth  in  the 
above  words  of  the  late  Presi- 
dent McKinley,  the  original 
framers  of  the  Constitution 
looked  forward.  For  this  purpose,  Con- 
gress, adopting  the  recommendation  of 
President  Washington  to  give  "effectual 
encouragement,"  has  enacted  laws — from 
1790  down  to  the  present  day. 

The  patent  system  of  the  United  States 
is  a  system  of  contracts  between  the  Gov- 
ernment and  the  inventors.  In  considera- 
tion that  the  inventor  discloses  his  new 
and  useful  invention  to  the  public  in  the 

♦Note. — This  is  the  final  paper  of  Mr.  Kent's 
series  on  "Inventions."  The  first  and  second 
papers  appeared  in  The  Technical  World  for 
December,  1904,  and  January,  1905,  respect- 
ively. 


best  form  in  which  he  contemplates  using 
it,  and  in  such  full,  clear,  and  exact  terms 
that  any  person  skilled  in  the  art  can 
understand  and  practice  it,  the  Govern- 
ment grants  to  the  inventor  and  his  as- 
signs a  monopoly  for  seventeen  years, 
covering  the  thing  so  described  and 
claimed.  If  the  inventor  fails  to  comply 
with  his  part,  or  if  the  invention  ever 
proves  not  to  have  been  "new  and  use- 
ful," the  patent  is  proportionately  void. 
Subject  to  these  qualifications,  the  mo- 
nopoly is  absolute  in  the  fullest  sense 
of  the  word.  The  patentee  may  use  the 
invention  himself  alone,  or  license  a  select 
few  others  to  use  it,  or  suppress  it  en- 
tirely. The  power  of  the  judicial  and 
executive  branches  of  the  national  Gov- 
ernment is  at  his  Sf^ffiSJft^li^J^gte 
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the  monopoly.  There  is  no  limit  to  the 
price  he  may  charge  to  consumers,  ex- 
cept the  utmost  the  traffic  will  bear. 

In  these  days  of  trusts  and  combina- 
tions, let  the  reader  remember,  the  next 
time  he  is  asked  to  pay  a  seemingly  out- 
rageous price  for  a  patented  article,  that 
this  is  the  price  of  progress.  It  is  no 
"robbery;"  it  is  the  fair  reward  guar- 
anteed by  the  Constitution  and  by  laws  of 
Congress,  for  a  limited  time,  to  induce 
some  one  to  make  and  introduce  that  ar- 
ticle. It  is  the  main  basis  of  the  won- 
derful industrial  progress  of  the  United 
States  during  the  last  century,  and  of  the 
material  comforts  which  every  man  en- 
joys so  commonly  in  his  home  to-day. 
The  reader  is  not  compelled  to  buy  the 
article  if  he  thinks  the  price  too  high. 
He  is  free  to  continue  doing  as  he  did 
before  the  invention  was  made. 

Necessary  Preliminaries 

In  estimating  the*  possibilities,  the  pat- 
entee must  remember  that  the  making  of 
the  invention  is  only  one  step  toward  the 
ultimate  profit.  Placing  the  invention  on 
the  market;  making  patterns  and  cast- 
ings; experiments;  manufacturing  and 
carrying  on  hand  a  stock;  bringing  it 
to  the  knowledge  of  people ;  persuading 
them  to  buy ;  overcoming  opposition — 
these  are  other  steps  that  must  be  ac- 
complished before  the  profit  begins  to 
flow  in;  and  whoever  contributes  them 
is  entitled  to  be  paid,  just  as  truly  as  the 
man  who  contributes  the  inventive  idea. 

A  struggle  is  raging  to-day  through- 
out the  southern  part  of  the  United 
States,  between  the  present  system  of 
compressing  cotton  into  bales  for  ship- 
ment to  the  mills,  and  two  new  methods. 
These  new  systems  each  make  great  sav- 
ings possible  to  owners  of  cotton,  to 
shippers,  to  railroads,  to  steamships,  to 
insurance  companies;  and  they  deliver 
the  cotton  to  the  buyer  in  Europe,  in 
neat,  clean  bales.  But — and  "there's  the 
rub" — they  can  be  introduced  only  at 
the  cost  of  turning  into  the  scrap  heap 
the  compresses  now  everywhere  in  use 
and  the  enormous  investments  they  rep- 
resent. That  touches  a  tender  spot. 
Some  day  the  men  introducing  these  sys- 
tems will  be  honored ;  but  thus  far,  after 
ten  years'  effort,  they  have  succeeded  in 
getting  barely  two  per  cent  of  the  busi- 


ness. Millions,  contributed  by  investors 
who  have  faith  in  the  future,  have  been 
spent  in  the  fight ;  and  the  end  is  not  yet. 
The  new  is  bound  to  triumph  in  the  long 
run ;  but  meanwhile  the  capitalist  is 
mightily  out  of  pocket.  Small  wonder 
that  inasmuch  as  he  bears  the  loss,  he 
demands  some  sizable  portion  of  the  gain. 
Just  how  much  he  should  have,  is  matter 
for  bargaining  between  him  and  the  in- 
ventor at  the  outset. 

Planning  the  Campaitfn 

An  inventor  has  a  certain  comfortable 
feeling  in  looking  forward  to  a  monthly 
income  of  five  hundred  or  five  thousand 
dollars ;  but  how  to  get  it,  is  a  real  ques- 
tion. The  proper  price  to  charge,  and 
the  proper  way  to  handle  a  patent,  are 
matters  worthy  of  serious  and  careful 
study.  The  ultimate  value  of  the  patent 
depends  largely  upon  their  wise  de- 
tennination  —  assuming,  of  course,  that 
the  patent  is  sound  and  covers  a  merito- 
rious article.  "The  utmost  the  traffic  \\-ilI 
bear''  is  not  always  the  highest  price. 
Sometimes,  by  charging  a  smaller  profit 
on  each  scale,  a  greater  total  profit  is 
gained  because  of  the  greater  volume  of 
sales.  The  market  and  its  possibilities 
must  be  studied  thoroughly. 

One  way  to  get  at  the  worth  of  a  pat- 
ent is  to  deduct  from  the  selling  price  of 
the  article  the  cost  of  the  stock  and  man- 
ufacture, a  profit  for  the  work  of  manu- 
facture (usually  lo  per  cent),  and  the 
cost  of  advertising,  distributing,  and  sell- 
ing. Then,  after  deducting  a  further 
sum  as  a  reasonable  profit  on  managing 
the  business,  the  surplus  may  be  credited 
to  the  patent.  Account  must  also  be 
taken  of  the  maximum  possibilities  to 
which  the  business  can  be  developed  on 
the  strength  of  the  patent.  If  the  busi- 
ness is  not  yet  established,  these  matters 
must  be  estimated,  and  the  result  figured 
out  in  different  ways  in  order  to  learn 
the  best. 

Other  things  to  be  considered  are: 
— Whether  there  will  be  a  lucrative  trade 
in  furnishing  supplies  to  go  with  the  ar- 
ticle :  whether  the  article  is  valuable  only 
for  itself,  or  is  capable  of  being  used  as 
a  "business  getter"  for  something  else. 
The  owner  of  a  delicate  regulating  device 
for  a  turbine  may,  by  means  of  it,  get 
contracts    for    ^JMl'wS^feO^V^ines 
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themselves;  in  which  case,  in  ad- 
dition to  the  profit  on  his  reg- 
ulator, he  gets  the  normal  business  profit 
on  manufacture  of  the  whole  machine. 
Sometimes  a  patent  can  be  divided  into 
separate  rights.  If  so,  the  patentee  can 
probably  get  nearly  as  much  from  the 
purchaser  of  each  single  right  as  that 
purchaser  would  pay  him  for  all  the 
rights  put  together.  The  Goodyear  rub- 
ber patent  was  thus  divided,  the  owner 
licensing  one  concern  to  make  rubber 
shoes,  another  clothing,  another  tubing, 
another  combs,  etc.  Again,  it  is  irn- 
portant  whether  much  or  little  capital  is 
needed,  and  whether  there  is  a  continu- 
ing expense.  A  telephone  system  has 
to  be  constantly  supervised  by  experts, 
while  an  artificial  sidewalk  can  be  sold 
once  for  all.  The  latter,  being  essentially 
a  local  business,  can  wisely  be  divided 
into  territorial  rights  or  licenses;  the 
telephone  can  also  be  divided,  or  can  be 
worked  as  a  unit. 

The  patent  may  be  sold  for  a  lump 
sum  or  a  royalty.  On  the  principle  that 
a  bird  in  the  hand  is  worth  two  in  the 
bush,  an  inventor  will  sometimes  get 
more  by  selling  his  invention  for  a  lump 
sum  at  the  start.  As  a  rule,  however, 
the  main  profit  from  a  patent  is  derived 
by  the  person  who  holds  and  exploits  it 
year  after  year.  In  return  for  this' 
greater  chance  of  gain,  this  person  has  to 
stand  the  risk  of  loss  in  case  a  substitute 
and  non-infringing  device  is  subsequently 
invented ;  and  he  has  to  bear  the  financial 
burden  and  risks  of  carrying  on  the  busi- 
ness. The  article,  possibly,  may  be  of 
short-lived  vogue,  like  "Pigs  in  Clover,'* 
though  immensely  profitable  while  it 
lasts ;  or  the  patent  may  be  proved  to  be 
invalid. 

Sometimes  a  patentee  can  sell  separate 
territorial  rights  in  each  state  or  county. 
There  are  nearly  3,000  counties  in  the 
United  States.  Suppose  county  rights 
were  sold  at  $10  each,  with  provision  for 
a  small  royalty  on  sales.  The  inventor 
would  net  a  comfortable  sum  whether 
any  sales  of  the  articles  were  subse- 
quently made  or  not. 

The  patent  can  be  worked  on  a  royalty 
basis  with  very  little  capital.  The  pat- 
entee must  have  enough  to  take  the  nec- 
essary steps  towards  placing  the  patent 
and  looking  after  it.    In  fixing  the  roy- 


alty, the  cost  of  collecting  the  same  and 
of  a  proper  supervision  over  the  extent 
of  the  licensee's  use  should  be  remem- 
bered ;  and  every  royalty  contract  which 
grants  an  exclusive  right  should  contain 
a  clause  guaranteeing  an  annual  mini- 
mum payment,  lest  the  licensee,  having 
got  possession  of  the  patent,  should  put 
it  away  unused  and  no  royalty  accrue. 

Specimen  Problems 

Let  us  consider  three  diflFerent  kinds 
of  inventions : 

First. — Some  article  of  general  use — 
say  a  shipping  tag.  This  can  be  made 
and  sold  by  the  inventor  himself,  if  he 
wishes.  The  article  is  salable  to  nu- 
merous consumers  all  over  the  country, 
and  can  be  supplied  from  a  central  fac- 
tory. The  total  probable  sales  can  be  es- 
timated, and  from  them  the  total  profit ; 
thus  a  valuation  for  the  patent  can  be 
arrived  at  with  a  fair  degree  of  accuracy. 
If  the  patentee  wishes  to  work  it  him- 
self, but  lacks  capital,  he  can  sell  some 
territorial  rights,  and  thus  raise  capital 
to  work  the  remaining  territory  himself. 
If  an  offer  of  a  lump  sum  is  made  for  the 
patent,  he  can  judge  whether  it  is  ade- 
quate. If  inadequate,  he  can  afford  to 
wait,  even  though  he  does  only  a  small 
business  in  the  meantime ;  the  patent  will 
be  more  salable  rather  than  less  as  time 
goes  on  and  as  the  invention  becomes 
better  known. 

Second. — Suppose  the  invention  to  be 
one  of  the  new  kinds  of  rapid-cutting 
tool  steels.  Such  a  patent  may  be  worked 
by  making  and  selling  tools,  or  by  selling 
the  patented  steel  to  makers  of  tools,  or 
by  licensing  one  or  more  concerns  to 
make  the  steel  itself.  Inventions  of  this 
character  are  so  new  that  the  scope  of 
the  market  for  them  and  the  real  value 
of  the  invention  cannot  be  accurately 
judged  at  the  present  day.  All  that  is 
known  about  the  future  of  such  steels 
is  that  the  demand  for  them  will  ul- 
timately be  enormous.  Which  particular 
kind  will  live  in  the  fight,  and  how  low 
profits  will  be  cut,  it  is  too  early  to  es- 
timate. Hence,  if  a  man  sells  such  a 
patent  for  a  lump  sum,  he  must  sell  it  at 
what  may  prove  to  be  a  sacrifice.  If  he 
delays,  or  if  he  sells  on  a  royalty  basis, 
he  may  get  a  larger  sum ;  but  he  takes 
the  chance  of  seeing  hfesti^ossible  profits  C 
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fly  away  because  of  a  cheaper  and  non- 
infringing process  subsequently  invented. 
Third,  —  Suppose  the  invention  be  a 
new  kind  of  annor-plate.  This  may  be 
an  immensely  profitable  invention ;  but  it 
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is  an  article  which  the  inventor  cannot 
make  himself,  and  for  which  there  are 
but  few  possible  purchasers.  He  is 
practically  obliged  to  take  the  best  offer 
he  can  get  without  delay ;  for,  if  a  better 
armor-plate  be  devised,  his  market  will 
be  gone,  it  being  a  cardinal  principle  of 
naval  architecture  to  use  only  the  very 
best. 


Volunteer  Assistants 

The  inventor  who  survives  the  first 
fortnight  after  the  grant  of  his  patent 
without  an  acute  attack  of  "swelled  head/' 
is  a  rarity— or  else  he  has  had  previous 
experience.  Hardly 
is  the  patent  issued 
when  the  postman 
begins  bringing 
him  mail  by  the 
bushel,  from  all 
over  the  United 
States,  and  even 
from  Canada  and 
Europe,  praising^ 
the  invention  and 
declaring  it  is  just 
what  the  public 
have  been  longing 
for,  with  a  yearn- 
ing that  could  not 
be  uttered  —  and 
the  writers  respect- 
fully solicit  the 
privilege  of  selling 
the  patent  upon  a 
small  commission. 

One  such  mis- 
sive  —  at  first 
glance  appearing  to 
be  a  hand-written 
postal  card,  is  illus- 
trated herewith, 
the  sender's  name 
being  removed. 
Close  inspection, 
however,  shows 
that  this  handwrit- 
ing is  really  not 
written,  as  it  looks, 
but  is  printed  by 
some  lithographic 
process,  except  the 
address,  the  date, 
and  the  number  of 
the  patent.  These 
are  inserted  by 
hand  in  an  ink  closely  matching  that 
in  which  the  rest  of  the  card  is  printed. 
The  reader  will  also  perceive,  upon  close 
inspection,  that  the  handwriting  of  the 
inserted  portions  differs  from  the  rest; 
but  ordinarily  a  person  receiving  the 
card  would  not  notice  this.  The  errors 
in  spelling  in  the  lithographed  portion 
add  to  the  illusio%|g!|^||jijfyng9is^ijt  patentees 
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will  recognize  this  illustration  as  a  re- 
production of  a  card  which  they  also  re- 
ceived, except  that  each  found  his  own 
name,  date,  and  number  in  the  place  here 
occupied  by  another.  The  wording  of 
the  card  will  fit  any  sort  of  device.  Of 
course,  the  recipient  is  not  aware  that 
the  same  flattering  statement  is  mailed 
to  a  large  number  of  other  patentees  each 
week.  Does  anyone  believe  that  this 
"agent"  has  actually  "had  an  inquiry" 
for  the  devices  of  all  of  them? 

As  a  matter  of  fact,  this  particular  pat- 
ent relates  to  an  improvement  in  the 
mail-boxes  used  by  the  Government  for 
collection  of  letters  at  street  corners,  etc. 
To  say  that  the  sender  of  the  postal  card 
has  "had  an  inquiry  for  a  device  like 
yours"  and  "can  dispose  of  it  for  you, 
either  in  state  rights,  royalty,  or  out- 
right," is  absurd.  Undoubtedly  this  im- 
provement will  be  of  great  benefit  to  the 
public  in  each  State,  if  the  Government 
adopts  it ;  but  it  is  not  the  sort  of  thing 
for  which  "state  rights"  can  be  sold. 

Subsequent  correspondence  showed 
that  the  "agent"  was  anxious  to  receive  a 
preliminary  registration  fee  of  ten  dollars, 
upon  receipt  of  which  he  would  try  to 
sell  the  patent ;  and  would  ask  no  pay  for 
his  services  unless  a  sale  were  effected. 
So  far  as  the  author  of  this  paper  knows, 
that  would  be  done  sincerely;  but  there 
is  a  suspicion  that  a  comfortable  living 
can  be  made  from  registration  fees  alone, 
even  if  the  eflForts  to  sell  are  tmsuccess- 
ful.  For  instance:  Suppose  that  only 
ten  patentees  each  week  out  of  the  weekly 
crop  of  five  hundred,  more  or  less,  are  in- 
duced to  send  the  "agent"  ten  dollars 
each.    Figure  it  out. 

This  is  mentioned  merely  as  a  type  of 
the  offers  a  patentee  receives.  Other 
"agents"  desire  to  procure  Canadian  and 
foreign  patents  for  the  inventor,  always 
at  bargain  prices,  and  usually  accom- 
panied by  testimonials  having  a  strong 
savor  of  quack  medicine  advertisements. 
The  patentee  ought  to  remember  the  ad- 
vice previously  given : — 

Services  really  worth  having,  cost 
money. 

Men  who  are  really  competent  do  not 
need  to  cut  rates. 

A  matter  worth  doing  at  all  is  worth 
doing  right. 


••Working*'  the  Inventor 

The  confident  inventor  is  sometimes 
"worked"  as  follows: 

A  firm  of  "bankers  and  brokers,"  with 
an  impressive  letter-head,  write  that  they 
are  in  the  business  of  promoting  and 
financing  new  inventions,  and  would  like 
to  take  hold  of  Mr.  X's  patent,  as  it  looks 
profitable.  They  suggest  forming  a  cor- 
poration, say  of  $100,000  capital  stock, 
giving  the  majority  of  the  stock  to  the 
patentee.  The  broker  will  do  all  the  busi- 
ness of  incorporating,  and  wall  not  ask 
for  any  fee  until  the  company  is  success- 
fully under  way,  but  will  then  receive  a 
commission  on  whatever  stock  he  suc- 
ceeds in  selling.  This  idea  is  so  plausible 
that  the  victim  assents.  Then  the  broker 
explains  that  in  order  to  make  the  scheme 
a  success  it  is  necessary  for  some  big 
Trust  Company  to  act  as  trustee.  The 
broker  will  arrange  all  that;  but  $500 
will  be  necessary  to  pay  the  Trust  Com- 
pany for  its  services,  and  to  pay  for  pre- 
paring the  papers,  opinion  of  the  Trust 
Company's  counsel,  etc.,  etc.  This  also 
is  plausible;  the  client  advances  the 
money;  and  a  corporation  is  formed. 
After  long  delay,  the  client  becomes  im- 
patient, and  is  finally  informed  by  the 
broker  that  it  has  proven  impossible  to 
sell  any  stock,  because  no  investors  were 
satisfied  with  the  proposition.  Result : — 
client  $500  out ;  broker  $300  in.  Some- 
times the  Trust  Company  "wrinkle"  is 
left  out,  but  the  effect  is  the  same. 

The  moral  is — Deal  only  with  thor- 
oughly trustworthy  people.  Don't  be 
misled  by  appearances.  This  does  not 
mean  that  no  agent  or  broker  may  be  em- 
ployed, or  no  corporation  formed.  Sales- 
manship and  the  art  of  negotiating  are 
specialties  just  as  much  as  the  art  of 
stone-cutting  or  of  oratory;  and  fre- 
quently the  formation  of  a  corporation 
is  the  very  best  way  to  finance  a  patent. 
— Only,  don't  be  gullible.  Inventors  and 
men  of  genius  are  proverbially  poor  busi- 
ness men. 

How  to  Sell 

One  method  of  selling  a  patent  or  get- 
ting capital  is  as  follows : — 

First,  Find  a  man  with  sufficient 
money.  Advertise,  if  necessary.  A  man 
who  is  familiar  with  the  particular  busi- 
ness to  which  the  invention  relattS^WiU 
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most  easily  appreciate  the  true  value  of 
the  patent. 

Second.  Make  him  understand  the  in- 
vention and  see  the  value  in  it.  A  clear 
drawing  helps  in  this,  with  a  simple 
printed  description.  These  should  be 
neat,  accurate,  and  clear.  In  addition, 
and  far  more  convincing,  is  a  working 
specimen,  or  what  is  sometimes  called  a 
"working  model." 

Third,  Most  convincing  of  all  is  the 
record  of  actual  manufacture  and  sales 
showing  clearly  what  it  costs  to  build 
the  thing,  how  it  can  be  sold,  and  how 
well  it  appeals  to  the  public.  No  argu- 
ment is  so  conclusive  as  the  fact  of  pro- 
fits actually  made.  Therefore,  get  a 
business  started;  capital  will  then  come 
in  and  spread  the  business  over  the  coun- 
try. Atwood,  the  inventor  of  the  sun 
burner  and  straight  chimney,  having 
failed  to  induce  manufacturers  to  place 
his  improvements  on  the  market,  bor- 
rowed the  money  to  have  his  patented 
articles  made,  and  then  himself  peddled 
the  same  from  an  open  wagon  around 
the  streets  of  Chelsea,  Massachusetts.  In 
eight  years  thereafter,  he  had  accumu- 
lated seven  or  eight  hundred  thousand 
dollars  out  of  his  invention. 

Fourth.  A  man  who  is  by  temperament 
or  experience  a  salesman  or  solicitor  can 
sell  goods  and  get  capital  where  another 
man  would  fail.  The  assistance  of  such 
a  man  is  valuable. 

Fifth,  If  you  have  a  good  article  and 
your  efforts  are  unsuccessful  at  first, 
don't  give  up.  Be  diligent.  Keep  ever- 
lastingly at  it. 

When  a  sale  or  agreement  is  about  to 
be  consummated,  a  lawyer  should  in- 
variably be  consulted  to  prepare  the  pa- 
pers— a  lawyer  having  experience  in 
dealing  with  patent  rights.  The  dangers 
are  too  great  to  justify  unskilled  persons 
in  preparing  the  papers  themselves.  Spe- 
cial warning  must  be  given  against  the 
use  of  the  form  of  assignment  of  an  un- 
divided interest  in  Letters  Patent,  con- 
tained in  the  appendix  to  the  "Rules  of 
Practice"  published  by  the  Patent  Office. 
That  form  is,  no  doubt,  sufficient  for  its 
purposes,  and  a  pitifully  large  number 
of  the  patents  issued  each  week  are  as- 
signed in  that  way.  The  objection  is  that 
this  form  of  assignment  results  in  each 
person,  assignor    and    assignee,    having 


the  right  to  use  the  invention  as  freely 
as  if  he  owned  the  whole  of  it,  and  to 
license  others  to  use  it,  but  with  no  check 
on  competition  between  the  owners,  and 
neither  having  any  right  to  share  in  the 
profits  made  by  the  other.  A  better  way 
is  to  have  a  title  stand  in  the  name  of 
a  single  person — a  trustee,  if  need  be ;  and 
to  have  the  intended  rights  and  duties 
of  the  respective  parties  clearly  de- 
fined in  the  instrument. 

From  the  Buyer's  Standpoint 

All  patents  issued  are  presumed  to  be 
valid ;  but  the  Government  does  not  guar- 
antee their  validity,  and  a  seller  of  a  pat- 
ent cannot  wisely  give  such  a  guarantee. 
The  official  search  may  have  overlooked 
some  anticipating  patent.  Frequently  the 
prior  art  contains  somewhat  similar  de- 
vices which  the  Examiner  did  not  have 
occasion  to  mention,  but  which  materially 
affect  the  scope  of  the  patent  in  question. 
Consequently  every  buyer  of  a  patent 
should  have  an  exhaustive  search  of  the 
records  made,  and  an  expert  opinion  as 
to  the  scope  and  validity  of  the  patent. 
If  he  and  all  the  public  are  free  to  make 
some  device  equally  good,  which  is  dis- 
closed by  the  search  and  is  not  covered 
by  the  patent,  he  is  foolish  to  pay  money 
for  the  patent.  Every  intending  com- 
petitor ordinarily  makes  a  similar  search 
in  order  to  find,  if  possible,  a  lawful  com- 
peting method.  The  buyer  should  also 
have  a  search  of  the  title  records  made, 
just  as  in  the  case  of  real  estate. 

If  an  invention  proves  commercially 
successful,  a  host  of  infringers  spring 
up — ^people  who  seek  either  honestly  or 
dishonestly  to  obtain  for  themselves  some 
of  the  fruits  of  the  invention.  The  pat- 
entee, on  proving  his  case,  may  get  a  writ 
of  injunction  from  a  Circuit  Court  of  the 
United  States,  restraining  any  such  per- 
son from  infringement,  and  awarding  to 
tlie  patentee  the  damages  he  has  suffered, 
and  the  profits  which  the  infringer  has 
made.  If  the  infringer  continues,  the 
Court  will  fine  or  imprison  him  as  for 
contempt  of  court.  The  getting  of  an 
injunction  consumes  a  number  of  months, 
and  sometimes  years ;  but  when  the 
validity  of  a  patent  has  once  been  es- 
tablished, the  Court  will  grant  injunction 
promptly,  and  the  patentee  remains  in 
command  of  the  field  during  the  remain- 
ing life  of  the  patent^^izedbyV^jiJiJ^lC 
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THE  various  practical  applications 
of  compressed  air  cover  a  range 
of  pressure  from  a  fraction  of  an 
ounce  to  several  thousand  pounds 
per  square  inch.  To  produce  the  required 
supply  of  air  with  proper  pressure  and 
economy,  numerous  types  of  compres- 
sors, each  having  its  peculiar  and  appro- 
priate field,  have  been  designed.  These 
are,  in  the  order  of  the  pressure  pro- 
duced:— the  disc  fan,  the  centrifugal 
blower,  the  positive  blower,  the  blowing 
engine,  the  direct-acting  compressor,  and 
the  compressor  with  crank  and  fly- 
wheel. By  the  operation  of  all  these, 
the  same  result  is  produced — the 
delivery  of  a  quantity  of  air  under  an 
increased  pressure  and  correspondingly 
increased  temperature,  and  the  subse- 
quent rapid  loss  by  the  air  of  its  excess 
of  temperature,  with  a  proportionate  de- 
crease in  volume.  Most  of  the  problems 
in  the  design  of  compressors  are  created 
by  the  heating  of  the  air  during  com- 
pression and  by  the  effects  so  produced 
upon  the  apparatus. 

The  Disc  Fan 

The  disc  fan,  corresponding  to  the  ma- 
rine screw  propeller  in  action,  is  useful 
for  producing  a  flow  of  air  of  consider- 
able volume  but  with  almost  inappreci- 
able increase  of  pressure.  It  is  thus  suit- 
able for  purposes  of  ventilation  in  expel- 
ling foul  air,  gases,  or  smoke,  or  for  re- 
moving dust,  fine  shavings,  and  waste 
particles  from  woodworking  and  grind- 
ing machines.  The  power  expended  in 
revolving  the  fan  goes  in  great  part  to- 
wards whirling  the  air  current  around 
in  the  fan  casing  and  pipe — a  waste  of 
effort  which  limits  the  application  of  this 


device  to  conditions  of  moderate  speed 
and  very  light  pressure. 

The  Centrifugal  Blower 

By  taking  advantage  of  the  tendency 
of  revolving  particles  to  fly. away  .at. a 
tangent,  a  fan  blower  of  better  efficiency 
and  a  wider  field  of  usefulness  is  af- 
forded. Particles  of  air  whirled  around 
by  the  blades  of  the  disc  fan  merely  fly 
out  and  press  against  the  casing ;  but  the 
centrifugal  blower  converts  this  action 
into  useful  compression  through  the  pro- 


Disc  Wheel. 

vision  of  a  spiral  casing  around  the  fan, 
in  which  the  air  whirled  off  by  the  blades 
of  the  fan  is  deflected  and  conducted 
into  a  discharge  pipe  leading  off  from 
the  casing.  The  blower  therefore  con- 
sists of  a  fan  with  radial  or  sometimes 
curved  blades  whicltst^n^j^^i3^l5lj^ 
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axis  instead  of  obliquely  as  in  the  case 
of  the  disc  fan,  and  which  revolve  in  a 
circular  or  spiral  casing  surrounding  the 
fan  and  opening  into  a  large  discharge 
pipe  that  leads  off  at  a  tangent  in  any- 
desired  direction — up,  down,  or  side- 
ways. Air  enters  around  the  shaft  of  the 
fan  through  openings  in  the  center  of 


for  producing  these  pressures,  but  its 
economy  falls  off  very  fast  if  the  speed  is 
made  so  great  as  to  produce  a  pressure 
per  square  inch  of  much  over  one  pound. 
This  machine  seems  peculiar  in  its  be- 
havior owing  to  the  fact  that  it  requires 
less  power  to  maintain  a  certain  speed 
when   the   discharge   passage   is   partly 


CROSS-SECTION  OF  POSITIVE  PRESSURE  BLOWER. 


the  casing,  and,  being  received  by  the 
blades,  is  whirled  around  and  thrown 
outward  into  the  surrounding  chamber 
with  a  pressure  proportionate  to  the 
square  of  the  speed  of  the  fan.  The 
pressure  thus  produced  is  sufficient  for 
blowing  fires  of  all  kinds,  for  removing 
small  fragments  of  wood  as  well  as  finer 
particles  from  wood-cutting  machines, 
for  delivering  illuminating  gas  to  hold- 
ers, and  for  other  purposes  requiring  a 
pressure  of  not  much  over  one  pound 
per  square  inch.  The  centrifugal  blower 
is  the  most  efficient  contrivance  known 


closed  than  when  it  is  fully  open.  It  is 
evident  that  when  there  is  no  discharge 
opening,  the  fan,  together  with  the  air 
between  its  blades,  will  spin  around  free- 
ly like  any  wheel.  If  the  discharge  gate 
be  opened,  air  will  flow  about  the  fan 
blades  to  their  outer  ends,  and  so  into  the 
casing  and  thence  to  the  pipe  system; 
while  air  from  the  center  of  the  fan  fol- 
lows out  into  the  space  between  the 
blades,  its  speed  increasing  as  it  ap- 
proaches the  ends  of  the  blades,  where- 
upon it  is  hurled  into  the  casing.  It  is 
the  work  done  in  8^^gto;^|t|^g?^on 
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of  these  particles  of  air,  which  explains 
the  resistance  to  the  movement  of  the 
fan ;  and  this  work  is  evidently  in  propor- 
tion to  the  quantity  of  air  that  passes 
along  the  fan  blades,  being  zero  when, 
by  reason  of  the  closing  of  either  suc- 
tion or  discharge  opening,  no  air  is  dis- 
charged, and  being  greatest  when,  with 
full  opening,  the  volume  of  air  passing  is 
the  maximum.  The  blades  of  the  blower 
would  fly  in  pieces  before  the  speed  could 
be  increased  sufficiently  to  produce  an 
air  pressure  much  over  one  pound  per 
square  inch. 

An  apparatus  identical  in  principle  is 
the  centrifugal  pump,  which,  handling 
far  heavier  fluids,  produces  by  centrifu- 
gal action  pressures  measured  by  pounds 
instead  of  ounces. 

The  Positive  Blower 

In  direct  competition  with  the  centri- 
fugal fan  is  the  positive  blower.  Con- 
sider a  fan  having  opposite  blades,  re- 
volving in  a  closed  casing,  and  carrying 
around  with  it  the  air  confined  between 
the  blades.  If  a  radial  partition  could 
be  slipped  in  just  after  one  of  the  blades 
had  passed,  the  following  blade  would 
compress  the  air  between  it  and  the  par- 
tition, and  would  force  it  out  through  a 
discharge  pipe  if  one  were  provided  near 
the  supposed  partition.  This  partition 
might  be  imagined  to  be  momentarily 
withdrawn  as  each  blade  passed,  so  that 
successive  portions  of  air  would  be  trap- 
ped and  compressed.  The  positive 
blower  consists  of  a  fan  of  this  sort,  with 


one  or  more  blades,  revolving  in  con- 
nection with  an  "abutment"  performing 
the  office  of  the  partition  just  alluded  to. 
A  well-known  form  consists  of  a  cylin- 
der carrying  two  radial  blades,  and  re- 
volving in  contact  with  a  cylinder  of  half 
the  diameter  which  is  provided  with  a 
gap  of  proper  form  to  receive  the  pass- 


Steel  Pressure  Blower. 


ing  blades.  As  each  blade  travels  around 
the  casing,  it  drives  the  air  before  it 
up  to  the  smaller  cylinder,  whose  gap 
comes  around  at  the  proper  instant  to 
allow  the  blade  to  pass,  while  intercept- 
ing the  air  continuously. 

The  faults  of  these  blowers^are4wf-5- 
Digitized  by  ^^VJL)5<lv:! 


730 


THE   TECHNICAL   WORLD 


namely,  weight  and  leakage.  The  cylin- 
ders, blades,  and  casing — which,  on  ac- 
count of  their  peculiar  shapes  and  accu- 
rate fitting,  are  almost  necessarily  made 
of  cast  iron — are  excessively  heavy  for 
use  in  connection  with  air  at  low  pres- 
sures, while  pressures  sufficient  to  utilize 
the  full  strength  of  the  apparatus  could 
not  be  attained  because  of  the  excessive 


above  the  valves.  They  close  at  the  end 
of  the  intake  stroke,  just  as  the  piston 
comes  to  rest.  The  outlet  valves  lift 
during  the  compression  stroke,  at  about 
the  time  the  rising  pressure  in  the  cylin- 
der becomes  equal  to  that  in  the  outlet 
passage  above  the  valves ;  and  they  close 
when  the  flow  of  air  ceases  as  the  piston 
completes  its  stroke. 


SECTIONAL  VIEW  OF  STEAM  CYLINDER  OF  A  TYPICAL  AIR-COMPRESSOR. 


leakage  that  would  occur  along  the  loose 
rolling  contact  of  blades  and  abutment, 
and  between  blade  and  casing  after  a 
little  wear  had  occurred.  The  mass  of 
the  moving  parts,  contrasted  with  the 
lightness  of  the  working  fluid,  suggests 
the  clumsiness  of  using  a  two-inch  plank 
for  a  palm-leaf  fan.  The  positive  blower, 
limited  to  moderate  speed  by  the  noise 
and  shocks  of  the  heavy  members  of  the 
apparatus,  can  produce  pressures  but 
little  greater  than  those  obtainable  by 
means  of  the  centrifugal  blower. 

The  Air-Compressintf  Engine 

The  air-compressor  proper  is  a  cylin- 
dcr-and-piston  machine  like  the  common 
steam  engine.  It  comprises  two  sets  of 
valves,  usually  designed  to  be  opened 
automatically  by  excess  of  pressure  under 
them  and  to  be  closed  by  gravity  or  by 
the  action  of  springs  when  the  pressures 
become  equal.  The  inlet  valves  open 
just  after  the  piston  commences  its 
stroke,  when  the  expansion  of  the  com- 
pressed air  remaining  in  the  cylinder  be- 
hind the. piston  has. lowered  the  pressure 


Perfectly  correct  action  of  automatic 
valves  is  not  realized  in  practice.  The 
valve  must  evidently  be  larger  than  the 
opening  in  its  seat,  so  that  the  upper  sur- 
face is  larger  than  the  area  underneath 
reached  by  the  lower  pressure ;  conse- 
quently the  valve  will  not  open  until  the 
pressure  below  is  greater  than  that  above. 
To  prevent  destructive  slamming  of  the 
valves,  springs  must  be  provided  to  force 
them  to  their  seats  just  as  the  flow  ceases 
and  before  the  reverse  stroke  of  the  pis- 
ton can  cause  much  backward  flow  of 
air.  The  pressure  of  the  springs  acts 
to  choke  the  flow  through  the  valves,  in- 
creasing the  resistance  they  offer  to  the 
passage  of  air.  Large  compressors  are 
therefore  often  provided  with  mechanic- 
ally-actuated valves  which  are  opened 
and  closed  smoothly  at  the  proper  mo- 
ment by  eccentrics  and  valve  rods.  Any 
of  the  steam-engine  valve  gears  may  be 
used  for  compressors,  and  designed  by 
the  same  methods,  observing  only  that 
the  compressor  is  in  every  way  a  re- 
versed steam  engine,  so  that  its  discharge 

port    and    valves  are  duplicates  of  the 
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inlet  details  of  the  engine,  while  the  en- 
gine exhaust  and  the  compressor  inlet 
valves  are  also  similarly  related. 

Varying  initial  (or  boiler)  pressure  is 
compensated,  except  in  throttling  en- 
gines, by  varying  time  of  inlet-valve  clos- 
ure or  "cut-off;"  and  varying  discharge 
pressure  in  a  compressor  calls  for  vari- 
ation in  time  of  opening  of  the  discharge 
valves.  In  both  cases,  tl.c  means  of  vari- 
ation constitute  the  chief  problem  for 
the  designer. 

]\Iechanically-moved  inlet  valves  of 
compressors  act  always  at  the  same 
points,  opening  a  trifle  after  the  piston 
starts  on  the  intake  stroke,  and  closing 
exactly  at  the  end  of  the  same  stroke; 
but  the  discharge  valves  must  open  at 
the  instant  the  piston  has  compressed  the 
air  in  front  of  it  to  a  pressure  equaling 
that  above  the  valves  in  the  discharge 


light  springs,  causing  less  resistance  to 
the  air  passing  through. 

Where  the  expense  of  full  mechanical 
action  is  warranted  on  account  of  the 
superior  efficiency  obtainable,  poppet  or 
rotary  valves  may  be  arranged  to  open 
by  means  of  springs  or  air  dashpots.  The 
opening  device  is  released  either  through 
the  rising  pressure  in  the  cylinder  easing 
the  valve  on  its  seat,  and  reducing  the 
friction  until  the  valve,  when  balanced, 
slips  freely  open ;  or  through  the  same 
pressure  acting  on  a  piston  attached  to  a 
pusher,  the  operation  of  which  results 
either  in  starting  the  valve  in  spite  of 
friction  or  in  lifting  a  catch  and  thereby 
freeing  the  spring  or  dashpot  mechanism 
of  the  compressor. 


AtHDvnn* 


SECTIONAL  VIEW  OF  AIR  CYLINDERS  AND  INTER-COOLER. 


pipe,  and  must  close  always  at  the  same 
instant,  at  the  end  of  the  stroke.  As 
the  compressor  may  be  working  against 
a  pressure  greater  or  less  than  that  regu- 
larly carried,  the  discharge  valves  must 
be  so  controlled  as  to  open  at  whatever 
point  is  required  by  the  pressure  then 
being  carried.  The  requirements  are 
sometimes  met  by  putting  automatic  lift- 
valves  above,  or  even  directly  upon,  the 
mechanical  discharge  valves,  giving  the 
combination  the  effect  of  valves  auto- 
matic as  regards  their  opening,  but  posi- 
tively closed  by  the  mechanism  at  the 
proper  instant.  Such  lift-valves,  being 
shut  off  entirely  at  the  proper  closing 
instant,  seat  themselves  without  noise  or 
shock,    and    may    therefore    have    very 


Compound  Compressors 

While  low-compression  pressures  are 
accompanied  by  only  moderate  heating 
of  the  air  during  compression,  the  pro- 
duction of  high  pressures  is  attended 
with  excessive  heat  and  considerable  in- 
crease in  the  volume  of  the  compressed 
air.  As  the  air  leaving  the  cylinder  soon 
resumes  the  normal  temperature,  and 
decreases  in  volume  accordingly,  the  ex- 
tra work  done  in  compressing  the  in- 
creased volume  is  wasted.  Compressing 
cylinders  in  operation  are  always  cooled 
by  water  or  otherwise;  but  it  is  impos- 
sible, even  by  spraying  water  into  the 
cylinder,  to  keep  the  air  from  rising  con- 
siderablv  in  temperature.  For  high  pres- 
sures,  resort  is  t^^^/o^r^e  ^^(3^- 
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CROSS-COMPOUND-DUPLEX  AIR-COMPRESSOR. 


pound  compression,  the  air  being  passed 
successively  through  larger  low-pressure 
to  smaller  high-pressure  cylinders,  be- 
tween which  are  located  inter-coolers 
whose  function  is  to  restore  the  air  to  its 
original  temperature  before  it  enters  on 
the  next  stage.  The  volume  of  the  air 
is  thus  kept  as  small  as  possible ;  and  the 
successive  stages  of  compression  result 
in  producing  the  required  pressure,  with 
a  minimum  of  loss  from  heating  dur- 
ing the  process.  Two-stage  machines 
are  preferred  to  single-stage  where  air 
must  be  compressed  to  one-sixth  or  a 
smaller  fraction  of  its  volume  at  atmos- 
pheric pressure  (measuring  pressures 
from  absolute  vacuum)  ;  and  three  or 
more  stages  are  required  in  compressing 
to  one-sixth  or  less.  Cylinder  diameters 
are  selected  which  will  provide  for  about 
the  same  amount  of  work  being  done  in 
each  cylinder. 

Most  compressor  problems  deal  with 
air  taken  directly  from  the  atmosphere  at 
its  sea-level  pressure ;  but,  as  at  moderate 
elevation  there  is  a  marked  decrease  of 
the  atmospheric  pressure,  compressors 
for  high  locations  must  deal  with  air  at 
pressures  below  fifteen  pounds  absolute. 
Under  such  conditions  the  volume  of  air 
taken  into  the  compressor  at  each  stroke 
weighs  less,  and  therefore  less  air  is  de- 
livered by  the  compressor,  while  there  is 
a  corresponding  decrease  in  the  power  to 
run  the  machine.  The  ratio  of  compres- 
sion, and  the  rise  in  temperature,  are  pro- 
portionately   increased,    so    that  a  two- 


stage  compressor  may  be  desirable  for 
pressures  that  would  call  for  only  single 
cylinders  at  sea-level.  Thus,  at  many 
of  the  mines  in  the  Rocky  Mountain 
region,  the  atmospheric  pressure  is  as 
low  as  eleven  pounds  per  square  inch, 
so  that  90  pounds*  air  pressure  by  gauge 
requires  a  compression  ratio  of  nine  to 
one,  which  is  considerably  beyond  that 
proper  for  a  single-stage  compressor.  In 
general,  high-level  compressors  should 
be  specially  proportioned  for  their  work. 

Methods  of  Driving 

Like  pumps  and  other  machinery,  com- 
pressors are  direct-connected  to  engines 
or  are  driven  through  gears  or  belts  from 
separate  sources  of  power.  The  recipro- 
cating piston  compressor  requires  a  var>'- 
ing  effort  to  balance  the  cylinder  pres- 
sure, since,  during  the  stroke,  the  piston 
moves  against  an  increasing  air  pressure, 
and  finally  against  the  full  discharge 
pressure,  in  pushing  out  the  contents  of 
the  cylinder.  Direct-connected  compres- 
sors are  either  "straight-line"  (tandem), 
having  steam  and  air  pistons  on  the  same 
piston  .rod,  or  they  are  connected  to 
cranks  set  at  an  angle  on  a  common 
shaft.  The  first  method  reduces  floor 
space  and  cost,  but  requires  very  hea\y 
fly  wheels,  and  makes  the  machine  liable 
to  stop  on  a  center  if  run  much  below  full 
speed  and  capacity. 

It  is  evident  that  steam  used  expan- 
sively supplies  against  the  piston  a  force 
decreasing  toward  the  end  of  the  stroke. 
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while  air  during  compression  opposes  a 
force  increasing  towards  the  end  of  the 
stroke ;  thus  the  power  rapidly  falls  off 
as  the  resistance  increases,  causing  a  per- 
ceptible reduction  in  speed  at  the  end  of 
each  stroke.  If  such  a  machine  could  be 
run  at  high  speed,  the  weight  (or  more 
correctly,  the  mass)  of  the  pistons  and 
connections  would,  by  inertia,  help  out 
the  decreasing  steam  pressure  when  slow- 
ing to  pass  the  centers,  and  thus  produce 
a  more  even  effort  on  the  crank;  but 
sufficiently  high  speeds  are  not  possible 
for  the  automatic-lift  valves  generally 
used  on  small  compressors.  The  varying 
power  and  resistance  can  be  very  satis- 
factorily balanced  by  connecting  steam 
and  compressing  pistons  to  separate 
cranks  set  at  right  angles.  Having  pro- 
vided two  frames  and  cranks,  a  slight 
additional  outlay  will  supply  an  extra 
pair  of  cylinders  tandem  to  the  first  pair, 
making  a  full  duplex  compressor.  The 
excess  steam  pressure  at  the  commence- 


ment of  the  stroke  of  one  side  is  here 
transmitted  by  the  crank  shaft  to  the 
other  side  of  the  machine,  to  help  out 
the  deficient  pressure  of  the  expanded 
steam  when  the  stroke  is  nearly  finished. 
Such  a  machine  has  no  "dead  centers," 
and  can  be  run  at  very  slow  speed  when 
necessary. 

As  it  is  generally  desirable  to  maintain 
a  constant  air  pressure,  and  to  vary  the 
speed  of  the  machine  according  to  the 
quantity  of  air  required,  speed  governors 
for  the  steam  cylinders  are  not  needed 
except  to  prevent  racing  in  case  of  a 
bursting  pipe  or  other  excessive  dis- 
charge of  air.  Some  form  of  adjustable 
cut-off  valves  is  very  desirable  in  order 
to  allow  of  suiting  the  work  of  the  steam 
cylinder  to  the  load.  The  pressure  is 
controlled  by  automatic  devices  actuated 
by  the  rise  and  fall  of  the  air  pressure, 
either  shutting  off  the  air  intake,  opening 
a  by-pass  around  the  compressor  piston, 
or  (in  case  of  duplex  machines  which 
can  start  from  rest  without  attention) 
shutting  off  steam  and  stopping  the  ma- 
chine* 

A  description  of  the  standard  types  of 
commercial  compressors  would  be  incom- 
plete without  reference  to  the  most  re- 
markably wasteful  "steam  eater"  known 
to  the  compressor  traHe — ^a  machine 
nsin^  ten  times  as  much  steam  as  would 
he  necessary  for  pumping  the  same 
amount  of  air  by  means  of  a  fairly  eco- 
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nomical  compressor,  and  yet  a  device 
most  ingenious  and  entirely  satisfactory 
for  its  work.  This  is  the  air-brake  pump, 
which,  for  actual  conditions  of  train 
service — where  it  stands  idle  until  the 
closing  of  the  throttle  and  the  application 
of  brakes  leave  a  large  and  heavily  fired 
steam  boiler  to  blow  off  at  the  safety 
valve  until  the  fire  can  be  checked — is 
seen  to  be  well  adapted.  Indicator  cards 
show  that  the  entering  steam  is  throttled 
through  about  half  the  stroke,  while  the 
exhaust  is  similarly  choked  at  first  and 
only  let  out  freely  about  the  time  of  full 
opening  of  the  valve.  The  result  is  a 
"straight-line"  compressor  having  no 
crank  or  fly  wheel,  with  nothing  moving 
but  its  two  pistons  and  one  rod,  and  yet 
so  perfectly  balanced  between  effort  and 


resistance  that  its  strokes  are  smoothly 
made  at  any  speed  from  slowest  to  fast- 
est, and  all  with  maximum  simplicity  and 
minimum  weight.  These  machines  are 
also  built  with  compound  steam  and  two- 
stage  air  cylinders,  and  in  these  cases 
have  pressures  in  the  cylinders  so  nearly 
uniform  that  the  steam  distribution  may 
be  considerably  more  economical  than  it 
is  possible  to  obtain  in  the  single-stage 
compressor. 

The  selection  of  general  types  and 
special  details  for  compressors  must  be 
based,  as  in  all  other  cases  of  machine 
design,  on  the  practical  condition  of  get- 
ting the  best  return  from  the  money  in- 
vested, with  due  regard  to  the  importance 
of  reliability  and  durability  in  each  r  ar- 
ticular case. 


Why  Do  We  Wait  ? 

WHY  do  we  wait  till  cars  are  deaf 
Before  we  speak  our  kindly  word, 
And  only  utter  loving  praise 
When  not  a  whisper  can  be  heard? 

Why  do  we  wait  till  hands  are  laid,* 

Close-folded,  pulseless,  ere  we  place 
Within  them  roses  sweet  and  rare. 

And  lilies  in  their  flawless  grace? 

Why  do  we  wait  till  eyes  are  sealed 

To  light  and  love  in  death's  deep  trance- 
Dear,  wistful  eyes — before  we  bend 

Above  them  with  impassioned  glance? 

Why  do  we  wait  till  hearts  are  still 

To  tell  them  all  the  love  in  ours, 
And  give  them  such  late  meed  of  praise, 

And  lay  before  them  fragrant  flowers? 

How  oft  we,  careless,  wait  till  life's 

Sweet  opportunities  are  past, 
And  break  our  * 'alabaster  box 

Of  ointment"  at  the  very  last! 

Oh,  let  us  heed  the  living  friend 

Who  walks  with  us  life's  common  ways. 
Watching  our  eyes  for  look  of  love. 

And  hungering  for  a  word  of  praise  1  ^^^  | 
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Improved  Locomotives 

The  Vauclain  Balanced-Compound  Engine 


By  WINTHROP  PACKARD 


THE  factors  of  chief  importance 
in  determining  the  practical 
value  of  a  locomotive  are  its 
hauling  power,  speed,  cost  of 
running,  endurance,  and  wear  on  the 
track.  All  these  points  are,  of  course, 
carefully  considered  by  the  designer  who 
aims  to  build  a  locomotive  having  the 
highest  possible  coefficient  of  serviceable- 
ness.  Experienced  engineers  have  found 
it  comparatively  easy  to  construct  a  loco- 


on  a  few  railroads  in  the  West  with  most 
satisfactory  results. 

Careful  tests  have  proved  that  these 
locomotives  can  haul  larger  loads,  in 
faster  time,  at  less  expense,  than  any 
other  type.  Specifically,  the  Vauclain 
compound  uses  25  to  40  per  cent  less 
fuel,  and  20  per  cent  less  water,  than  the 
ordinary  engine.  Its  chief  point  of  su- 
periority, however,  is  in  the  maintenance 
of  track.     In  all  two-cylinder  locomo- 


VAUCLAIN  BALANCED-COMPOUND  LOCOMOTIVE. 


motive  which  can  draw  six  or- eight  cars 
over  a  well-built  track  at  the  rate  of 
seventy  or  eighty  miles  an  hour ;  but  the 
problem  of  reducing  the  amount  of  fuel 
consumed,  and  of  lessening  the  strain  on 
the  rails  caused  by  the  vertical  shock  of 
the  rotating  weights  in  the  driving 
wheels,  without  sacrificing  either  speed 
or  power,  has  proved  much  more  diffi- 
cuh. 

Of  the  many  attempts  made  to  solve 
this  difficulty,  undoubtedly  one  of  the 
most  successful  so  far  has  been  that  of 
S.  M.  Vauclain,  who  two  years  ago  de- 
signed a  locomotive  to  which  the  name 
of  the  Vauclain  Balanced-Compound  was 
given.  Since  then,  several  of  these  en- 
gines have  been  built  by  the  Baldwin 
Locomotive  Works,  and  have  been  used 


tives,  whether  single-expansion  or  com- 
pound, and  in  four-cylinder  types  such 
as  the  tandem  and  the  original  Vauclain 
compound,  the  reciprocating  parts  are 
counterbalanced  by  rotating  weights  in 
the  driving  wheels.  This  arrangement 
of  balance  becomes  unsatisfactory,  par- 
ticularly for  heavy  locomotives  and  in 
cases  where  extremely  high  speeds  are 
attained.  By  balancing  their  reciprocat- 
ing parts  against  one  another,  the  rotat- 
ing balance  in  the  wheels  used  to  com- 
plement these  parts  can  be  eliminated, 
avoiding  to  a  great  extent  the  vertical 
shocks,  and  reducing  the  strain  upon  the 
track  to  that  directly  due  to  the  weight 
of  the  locomotive.  Consequently,  with 
a  self-balanced  arrangement  of  recipro- 
cating parts,  the  weight  on  the  driviiis 
Digitized  by  VjUU^Ic 
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wheels  may  be  increased  without  damag- 
ing the  track,  and  higher  speed  is  attain- 
able without  undue  strain  upon  the  work- 
ing parts  of  the  locomotive.  The  bal- 
anced-compound engine  is  intended  to 
accomplish  these  results,  and  to  simplify, 
as  far  as  possible,  the  arrangement  of  the 
working  parts. 


•TJUmNO  VALVI 


Stsau  Distribution  in  Balanced-Compound 
Cylinder. 


The  cylinders  are  a  development  of  the 
original  Vauclain  four-cylinder  com- 
pound type,  with  one  piston  slide-valve 
common  to  each  pair.  Instead  of  being 
superimposed  and  located  outside  of  the 
•  locomotive  frames,  the  cylinders  are 
placed  horizontally  in  line  with  one  an- 
other, the  low-pressure  outside  and  the 
high-pressure  inside  the  frames.  The 
slide-valves  are  of  the  piston  type,  placed 
above  and  between  the  two  cylinders 
which  they  are  arranged  to  control.  A 
separate  set  of  guides  and  connections 
is  required  for  each  cylinder.  The  two 
high-pressure  cylinders  being  placed  in- 
side the  frames,  the  pistons  are  neces- 
sarily coupled  to  a  crank  axle.  The  low- 
pressure  pistons  are  coupled  to  crank 
pins  on  the  outside  of  the  driving  wheels. 
The  cranks  on  the  axle  are  set  at  90  de- 
grees with  each  other,  and  at  180  degrees 


with  the  corresponding  crank  pins 
in  the  wheels.  The  pistons,  therefore, 
travel  in  the  opposite  direction ;  and  the 
reciprocating  parts  act  against  and  bal- 
ance one  another  to  the  extent  of  their 
corresponding  weight. 

The  distribution  of  steam  is  shoiw^n  in 
the  accompanying  diagram.  The  live 
steam  port  in  this  design  is  centrally 
located  between  the  induction  parts  of 
the  high-pressure  cylinder.  Steam  en- 
ters the  high-pressure  cylinder  through 
the  steam  port  and  the  central  external 
cavity  in  the  valve.  The  exhaust  from 
the  high-pressure  cylinder  takes  place 
through  the  opposite  steam  port  to  the 
interior  of  the  valve,  which  acts  as  a  re- 
ceiver. The  outer  edges  of  the  valves 
control  the  admission  of  steam  to  the 
low-pressure  cylinder.  The  steam  passes 
from  the  front  of  the  high-pressure  cyl- 
inder, through  the  valve,  to  the  front  of 
the  low-pressure  cylinder,  or  from  the 
back  of  the  high-pressure  to  the  back  of 
^the  low-pressure  cylinder.  The  exhaust 
'from  the  low-pressure  cylinder  takes 
place  through  the  external  cavities  under 
the  front  and  back  portions  of  the  valve, 
which  communicates  with  the  final  ex- 
haust port.  The  starting  valve  connects 
the  two  live  steam  ports  of  the  high -pres- 
sure cylinder,  to  allow  the  steam  to  pass 
over  the  piston. 

The  dimensions  of  the  high-pressure 
cylinder  are  15  by  26  inches;  and  of  the 
low-pressure,  25  by  26  inches.  The  work- 
ing pressure  is  200  lbs.  The  fire-box  has 
a  heating  surface  of  168.5  square  feet; 
and  the  grate,  one  of  34.69  square  feet 
The  rigid  wheel-base  is  13  feet  6  inches, 
and  the  total  length  of  the  engine  27  feet 
5  inches.  The  total  weight  of  the  loco- 
motive is  160,000  lbs.  Its  water  capacity- 
is  5,500  gallons,  and  the  tender  holds 
10.5  tons  of  coal. 

As  an  illustration  of  the  superioritv- 
of  the  new  Vauclain  engine  over  other 
types  in  common  use,  two  recent  trial 
runs  may  be  cited.  These  took  place  on 
the  line  of  the  Chicago,  Burlington  & 
Quincy  from  McCook  to  Akron,  Col.,  a 
distance  of  143  miles,  including  an  eleva- 
tion of  2,150  feet.  A  Vauclain  balanced- 
compound  locomotive  drew  the  mail  train 
of  ten  cars  weighing  664  tons  these  143 
miles  in  2  hour^^^^rg^nHt^^^g^^ver- 
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age  speed  of  48.6  miles  an  hour,  reach- 
ing at  times  a  velocity  of  68  miles  an 
hour.  The  usual  time  made  by  the  mail 
train  drawn  by  single-expansion  loco- 
motives from  17,000  to  35,000  lbs. 
heavier  than  the  Vauclain,  was  3  hours 
36  minutes.  On  a  second  run  over  the 
same  division  with  a  train  of  twelve  cars, 
the  Vauclain  made  an  average  speed  of 
42.46  miles  an  hour,  which  was  thirteen 
minutes  faster  than  the  heavier  locomo- 
tive carrying  only  eight  cars  could  make. 
On  these  trials  the  Vauclain  engine 
burned,  each  trip,  32  per  cent  less  coal 
and  used  20  per  cent  less  water  than  the 
others. 

The  managements  of  several  of  the 
large  Western  roads  have  been  quick  to 
perceive  the  great  advantage  of  the  new 
locomotive;  and  nearly  100  of  them  are 
now  in  use  on  the  tracks  of  the  Burling- 
ton, Santa  Fe,  and  other  systems.  In  the 
East,  the  New  York,  New  Haven  & 
Hartford  Railroad  is  the  only  road  thus 
far  to  adopt  the  new  engine.  They  have 
ordered  twenty,  two  of  which  have  been 
received  and  are  already  in  daily  opera- 


tion. On  the  trial  trip  between  New 
Haven  and  Boston,  November  12,  1904, 
a  new  Vauclain  locomotive  broke  the  rec- 
ord by  19  minutes,  making  the  run  of 
160  miles,  including  three  stops,  in  2 
hours  55  minutes.  It  is  not  unreason- 
able to  prophesy  that  when  the  railway 
company  shall  have  completed  its  new 
bridges  at  Coscob,  Bridgeport,  and  West- 
port,  it  will  be  possible  to  make  the  run 
from  New  York  to  Boston  in  a  little  over 
four  hours,  representing  a  saving  of 
from  40  to  50  minutes  over  the  fastest 
time  now  made  by  the  special  limited 
expresses.  One  of  the  new  Vauclain  en- 
gines could,  if  necessary,  haul  the  train 
the  entire  distance  without  having  to 
re-coal  on  the  way. 

It  may  be  gathered,  then,  from  the 
facts  thus  briefly  set  forth,  that  the  Vau- 
clain balanced  -  compound  locomotive 
seems  destined  to  work  a  revolution 
along  the  lines  of  freight  and  passenger 
traffic  by  increasing  greatly  the  speed 
and  power  of  locomotion,  as  well  as  very 
appreciably  lessening  the  expense  for 
fuel  and  maintenance  of  track. 


Dinner-Pail  Philosophy 


C  The   spirit   that   does   not   soar   will   often 
grovel. 


C  Respect   every   man's   opinion,   but   act   on 
your  own. 


C  The  man  who  owns  a  gold  mine  is  a  fool 
not  to  work  it. 


C  Follow  suit  on   good  leads — throw  off  on 
the  bad  ones. 


C.  Cheerfulness    and    perseverance    are    nine- 
tenths  of  success. 


C  A  man  never  has  to  go  half-way  in  order 
to  meet  trouble. 


C  Sense,     sincerity,     simplicity — the     "Three 
Graces"  of  the  gentleman. 


C  Gold  is  found  in  the  bed  of  the  stream,  not 
floating  along  with  the  ripples  of  its  surface. 


II.  The  man  of  real  nerve  is  the  man  who  can 
keep  his  mouth  shut,  but  is  always  there  when 
needed. 


C  The  first  requisite  of  a  good  citizen  in  this 
Republic  of  ours  is  that  he  shall  be  able  and 
willing  to  pull  his  weight,  uized  by  V^jiJOVJlC 
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C  Live   in   the  present  with   a  watchful    eye 
on  the  future. 


C  Trouble   postponed  always  has   to  be    met 
with  accrued  interest. 


C  Some  men  would  rather  sleep  an  hour  later 
than  wake  up  and  find  themselves  famous. 

C,  The  very  effort  to  advance — ^to  arrive  at  a 
higher  standard  of  character  than  we  have 
reached — is  inspiring  and  invigorating;  and, 
even  though  we  may  fall  short  of  it,  we  cannot 
fail  to  be  improved  by  every  honest  effort  made 
in  an  upward  direction. 
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C  Don't  loaf. 

C  Look  for  good,  not  evil. 

C  Keep  your  eyes  open  and  your  mouth  shut. 

C  Do  just  as  much  as  you  can  do  well,  no 
more. 


C  A  man  who  never  makes  mistakes  never 
makes  anything  else. 

C  You  will  never  find  time  for  anything — 
if  you  want  time,  you  must  make  it. 

C  Take  pride  in  the  hard,  consistent,  straight- 
forward, and  uncompromising  effort  which 
has  been  stamped  as  "the  strenuous  life." 


C  You  cannot  prevent  the  birds  of  the  air 
from  flying  over  your  head,  but  you  can  pre- 
vent them  from  building  their  nests  in  your 
hair.  • 
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Oectriiication  of   a 
Steam  R^ailroad 

pLSEWHERE  in  this  issue  will  be 
^  found  an  interesting  description  of 
the  remodeling  of  the  Grand  Central 
terminal  in  New  York  City,  which,  when 
completed  according  to  the  plans  out- 
lined, will  undoubtedly  be  one  of  the 
most  important  and  best  equipped  of 
railroad  terminals  ever  built.  It  is  also 
of  interest  to  note  that  in  connection 
with  this  great  engineering  work  elec- 
tricity is  to  be  one  of  the  most  important 
factors.  Electric  locomotives  will  be 
used  exclusively  for  the  operation  of  all 
suburban  trains,  and  for  a  distance  of  34 
miles  on  the  main  line  of  the  New  York 
Central  &  Hudson  River  Railroad  and 
24  miles  on  the  Harlem  division  of  this 
road. 

The  fact  that  trains  have  hitherto  en- 
tered New  York  City  through  a  long 
tunnel,  is  one  of  the  strongest  arguments 
for  the  use  of  electrical  propulsion,  as 
there  is  to-day  a  growing  feeling  among 
engineers  that  electric  power  is  the 
only  safe  power  to  use  in  tunnels  or  sub- 
ways.    Where    ventilation    is  not  very 
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thorough,  the  fumes  from  steam  loco- 
motives endanger  the  lives  of  passengers, 
while  escaping  steam  has  caused  serious 
accidents  by  obscuring  signals. 

The  first  of  the  new  electric  locomo- 
tives built  for  this  service  was  given  an 
official  trial  a  few  weeks  ago.  It  has 
four  driving  axles,  each  of  which  car- 
ries the  armature  of  an  electric  motor 
mounted  directly  upon  it ;  and  the  motors 
have  a  normal  rating  of  550  horse-power. 
This  makes  the  total  rated  capacity  of 
the  locomotive  2,200  horse-power,  al- 
though for  short  periods  it  is  capable  of 
developing  considerably  greater  power 
than  this.  It  is  of  interest  to  note  that 
this  is  more  powerful  than  the  largest 
steam  locomotive  in  existence. 

The  heaviest  trains  which  are  to  be 
handled  by  electric  locomotives  weigh 
875  tons,  and  are  drawn  at  a  maximum 
speed  of  from  60  to  65  miles  per  hour. 
For  hauling  these  heaviest  trains,  two 
locomotives  are  coupled  together;  and, 
when  so  coupled,  the  method  of  electrical 
control  is  such  that  they  can  be  operated 
by  a  single  crew  from  either  loco- 
motive, only  one  controller  being  used  to 
actuate  all  the  motors  on  both  locomo- 
tives. 

On  the  trial  trip  a  maximum  speed 
of  63  miles  per  hour  was  attained  with 
an  eight-car  train;  and  with  a  four-car 
train,  y2  miles  per  hour  was  reached. 
Both  of  the  trains  were  still  accelerating 
at  these  speeds,  but  the  length  of  the 
track  electrically  equipped  did  not  per- 
mit of  reaching  higher  speeds. 

The  electrical  system  which  is  being 
adopted  by  the  New  York  Central  is, 
however,  applicable  only  for  terminal  pur- 
poses or  over  limited  distances,  as  the  low 
voltage  of  the  current  used  entails  a  cost 
for  electrical  conductors  and  sub-stations 
along  the  line  of  the  road  which  would 
be  prohibitive  if  extended  over  great  dis- 
tances. But  the  fact  of  electricity  being 
used  in  such  heavy  and  severe  service  is 
no  small  triumph  of  electrical  engineer- 
ing; and  it  is  not  improbable  that  the 
experience  of  steam  railroad  men  with 
this  flexible,  powerful,  and  cleanly  mo- 
tive power  may  pave  the  way  for  the 
adoption  of  high-tension  alternating  cur- 
rent systems  which  will  be  able  to  op- 
erate economically  over  very  long  dis- 
tances. 


Growing  Use  of  Steam 
Turbines 

'T'WO  years  ago  the  steam  turbine  was 
*•  hardly  considered  in  connection  with 
large  power  plants,  although  this  was 
one  of  the  earliest  suggested  forms  of 
steam  engines.  Turbines  of  the  Parsons 
type,  having  an  extremely  high  velocity 
of  rotation,  and  using  gearing  to  reduce 
this  to  practicable  speeds,  have  been  in 
use  for  some  time  to  a  limited  extent,  for 
special  applications ;  but,  within  a  com- 
paratively few  months,  turbines  having 
several  stages  and  operating  at  compar- 
atively low  speeds  have  been  perfected 
and  introduced  to  such  an  extent  that 
they  have  already  brought  about  consid- 
erable modification  in  the  design  and  ar- 
rangement of  steam  plants. 

One  of  the  most  noticeable  features 
in  a  turbine  plant  is  the  relative 
size  of  the  turbines  and  recipro- 
cating engines  of  the  same  capacity. 
The  floor  space  occupied  by  a  large  cross- 
compound  engine  would  be  sufficient  for 
three  or  four  times  its  capacity  in  tur- 
bines, and  this  saving  in  space  means 
considerable  in  the  case  of  plants  located 
at  cities  where  real  estate  is  very  valu- 
able. 

Another  modification  due  to  turbines 
is  the  very  noticeable  increase  in  the  pres- 
sure and  temperature  of  the  steam.  From 
150  to  200  pounds'  pressure,  and  from 
100  to  200  degrees  of  superheat,  are  fre- 
quently used  in  connection  with  steam 
turbines ;  and  much  higher  vacua  are  also 
generally  employed,  as  the  economy  of 
high  vacua  is  more  marked  in  the  case 
of  the  turbine  than  in  that  of  the  recip- 
rocating engine.  The  efficiency  of  the 
steam  turbine  is  somewhat  higher  than 
the  average  efficiency  of  steam  engines, 
although  a  multiple-expansion  reciprocat- 
ing engine  of  European  make  has  been 
tested  under  high  vacuum  and  extremely 
high  superheat,  which  showed  a  higher 
efficiency  than  the  turbine  has  yet 
reached.  Where  average  working  con- 
ditions are  found,  however,  the  turbine 
undoubtedly  has  some  advantage  in  the 
matter  of  efficiency. 

Aside  from  high  efficiency,  the  turbine 
has  many  points  to  recommend  it,  among 
which  may  be  mentioned  the  absence  of 
reciprocating    parts,    tfe^iti^solute    uiij^^ic 
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formity  of  luming  moment  throughout 
an  entire  revolution,  the  ease  and  sim- 
plicity of  repair,  the  absence  of  all  bear- 
ing surfaces,  except  the  two  main  jour- 
nals, and  immunity  from  accident  by  rea- 
son of  water  being  carried  over  with  the 
steam.  Its  overload  capacity  is  also  very 
large,  and  its  economy  under  varying 
loads  very  marked.  These  points  of  ad- 
vantage have  been  sufficient  within  a  very 
short  time  to  make  the  steam  turbine  a 
formidable  rival  of  the  highest  grades 
of  reciprocating  engines  on  the  market. 


Compressed  Air 

•T*HE  vast  number  of  applications  of 
*  compressed  air  to  modern  engineer- 
ing problems  have  proved  it  to  be  one  of 
the  most  flexible  and  efficient  agents  for 
the  transmission  of  power  over  com- 
paratively short  distances;  and  when  its 
advantages  come  to  be  more  generally 
appreciated,  its  use  will  be  extended  to 
many  of  the  operations  of  everyday  life. 
In  view  of  its  rapidly  growing  field  of 
usefulness,  the  description  of  various 
forms  of  air-compressors,  which  will  be 
found  elsewhere  in  these  pages,  is  of 
timely  interest.  Owing  to  the  wide  vari- 
ations of  air  pressure  required  for  differ- 
ent services — which  range  from  a  few 
ounces'  to  several  hundred  pounds*  press- 
ure per  square  inch — a  number  of  differ- 
ent types  of  compressors  have  been  de- 
veloped. With  the  fan  and  blower  types, 
whose  limits  of  economical  operation  are 
within  one  pound  pressure,  few  difficul- 
ties are  found  in  the  construction  of  the 
compressing  machinery,  which  is  ex- 
tremely simple. 

As  the  pressures  increase,  however, 
the  machines  become  more  and  more 
complicated,  Owing  not  only  to  the  great- 
er power  required,  but  also  to  the  heat- 
ing of  the  air  during  compression.  The 
dissipation  of  heat,  is  in  fact,  one  of  the 
most  difficult  problems  with  which  the 
designer  of  air-compressors  has  to  con- 
tend. The  use  of  water-jackets  for  cool- 
ing the  air  in  the  compression  cylinders 
is  general,  but  this  does  not  effect  thor- 
ough cooling,  as  only  a  small  portion  of 
the  air  in  the  cylinder  comes  in  contact 
with  the  jacketed  parts.  This  difficulty 
has   led   to  the  use  of  compound   ma- 


chines, in  which  case  inter-coolers  are 
generally  used  between  the  different 
stages  of  compression,  which  cause  the 
air  to  shrink  in  volume  between  the 
stages.  A  properly  designed  inter-cooler 
should  reduce  the  air  in  the  cylinders  to 
the  temperature  of  the  outside  air.  The 
economy  of  compressing  in  several 
stages — or,  in  other  words,  compound 
compressors — is  shown  from  the  fact  that 
in  compressing  air  up  to  lOO  lbs.  the 
heat  loss  reaches  about  30  per  cent.  By 
compressing  in  two  stages,  this  loss  is 
cut  down  to  less  than  half;  and  in  four 
stages,  it  is  reduced  to  four  or  five  per 
cent.  It  is  evident,  therefore,  that  the 
higher  the  pressure  required  the  more  es- 
sential is  the  use  of  compound  machines. 
It  is  probable  that  much  of  the  delay  in 
the  adoption  of  compressed  air  for  nu- 
merous purposes  has  been  caused  by  the 
complicated  and  ponderous  machinery 
formerly  used  ;  but  this  objection  is  rap- 
idly disappearing  with  the  introduction 
of  simple,  durable  machinery  which  can 
be  readily  operated  by  entirely  unskilled 
attendants. 

Training    Sailors 
TecKnically^ 

'T'HE  old-time  able  seaman  had  to  know 
*•  how  to  "hand,  reef,  and  steer." 
Such,  nominally,  is  the  requirement  of  the 
able  seaman  of  the  navy  of  to-day,  though 
in  practice  he  has  neither  to  hand  nor  reef, 
and  the  ship  steers  by  a  mechanical  gear 
which  responds  to  the  touch  of  a  finger 
even  in  the  heaviest  seas.  The  sailor  who 
would  rise  above  the  ordinary  to-day, 
must  have  technical  training.  Seamen  for 
our  increasing  Navy  are  none  too  plenti- 
ful, and  those  who  come  to  it  with  tech- 
nical training  are  few  indeed;  so  the 
Government  is  taking  the  matter  in  hand 
and  giving  it  to  them  after  they  arrive. 
The  United  States  Navy  is  establishing 
the  most  thorough  system  of  wireless 
communication  in  the  world,  and  to  op- 
erate this  it  must  have  many  wireless 
operators.  At  present  a  corps  of  twenty- 
five  sailors  is  being  trained  in  these  mys- 
teries at  the  Brooklyn  Navy  Yard.  It 
takes  three  months  to  make  a  wireless 
operator  out  of  the  average  sailor  from 
the  warships  ;  and  as  soon  as  he  is  made. 
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he  is  turned  over  to  one  of  the  various 
stations  far  or  near,  to  begin  active  serv- 
ice at  a  salary  increasing  as  he  shows 
efficiency  and  is  promoted.  The  ordinary 
seamen  recruits  receive  but  $i6  per 
month,  but  the  wireless  man  when  gradu- 
ated is- rated  as  a  third-class  electrician 
at  $30  per  month.  From  that,  advance- 
ment brings  rapid  increase  up  to  the  po- 
sition of  Chief  Electrician  at  $70  per 
month.  The  Bureau  of  Equipment  is 
preparing  to  establish  a  network  of  wire- 
less stations  covering  the  entire  coast  of 
the  United  States  from  Key  West  in  Flor- 
ida to  Alaska  and  the  Aleutian  Islands  in 
the  north,  and  extending  to  Honolulu, 
The  Philippines  and  the  Panama  Canal 
strip.  When  you  add  to  this  the  fact  that 
every  warship  in  our  great  and  growing 
Navy  is  equipped  with  similar  apparatus 
and  must  hence  carry  two  or  more  op- 
erators, it  will  be  seen  that  the  chance 
for  electrically  trained  young  men  in  the 
Navy  is  a  good  one.  The  modern  bat- 
tleship is  no  longer  a  fine  sailing  ship 
equipped  with  guns,  but  a  huge  and  com- 
plicated floating  mechanism  requiring 
scores  of  highly  trained  men  to  make  her 
efficient.  In  this  fact  lies  the  hope  of  ad- 
vancement for  the  man  who  enters  the 
service  already  equipped  with  a  good  me- 
chanical training. 

Natiaral  Gas  A^ais^ 

^ATURAL  gas,  not  such  as  bubbles 
^^  from  political  orators,  but  the  kind 
which  flows  from  the  depths  of  the  earth, 
is  again  coming  into  constant  and  in- 
creasing use,  because  the  supply  is  once 
more  to  be  depended  on.  When  this 
great  source  of  light,  heat,  and  power 
from  the  chasms  of  the  earth  was  first 
discovered,  it  was  used  with  reckless  ex- 
travagance. The  cities  and  towns  near 
the  wells  received  it  at  merely  nominal 
rates,  and  acted  as  if  they  knew  the  sup- 
ply was  exhaustless.  Dooryards  were 
lighted  by  it  at  night,  and  it  was  burnt 
in  countless  ways  for  the  fun  of  the 
thing.  Great  industries  were  built  up 
dependent  on  its  use ;  and  when  the  sup- 
ply, as  might  have  been  expected,  began 
to  decline,  suflFered  from  the  lack  of  it. 
The  supply  ran  low  and  lower,  and  gas 
was  regarded  as  a  declining  product, 
likely  to  pass  away  almost  entirely.    But 


a  lesson  was  learned  from  this  prodigal- 
ity, and  the  safeguarding  of  the  much 
reduced  supply  began.  During  the  last 
few  years  new  wells  have  been  struck, 
and,  the  lesson  having  been  learned,  the 
industry  seems  to  be  once  more  on  a 
prosperous  basis.  The  supply  is  virtually 
confined  to  four  States — Pennsylvania, 
West  Virginia,  Indiana,  and  Ohio.  Last 
year's  output  from  these  States  was  the 
most  valuable  since  the  first  wells  were 
sunk.  In  round  figures  it  represented 
nearly  $36,000,000.  The  volume  at  at- 
mospheric pressure  was  238,769,067,000 
cubic  feet,  and  its  heating  value  was  esti- 
mated as  equal  to  that  of  11,938,453  tons 
of  bituminous  coal. 


Valuable   Is^vention 
Lost? 

T^HE  fact  that  "dead  men  tell  no 
tales''  has  lately  caused  much  un- 
easiness in  the  scientific  world,  for  two 
men  who  recently  died  are  feared  to  have 
taken  with  them  a  secret  of  great  im- 
portance. In  certain  classes  of  spectro- 
scopic work,  a  concave  mirror  is  used 
on  which  are  engraved  parallel  lines, 
sometimes  100,000  to  the  inch.  Profes- 
sor Rowland  of  Johns  Hopkins  Univer- 
sity, a  scientist  of  splendid  mechanical 
ability,  invented  a  machine  for  making 
these  lines.  Its  principal  mechanism 
was  a  screw  with  an  exceedingly  fine 
thread  that  had  to  be  cut  and  ground 
under  water  by  a  method  hitherto  un- 
known, which  the  professor  taught  only 
to  his  head  mechanic.  These  two  men 
alone  held  this  priceless  secret  for  years, 
and  ground  out  the  machines  regularly 
for  the  whole  world,  but  did  not  grind 
out  the  secret  with  them.  Then  one  day 
Schneider,  the  head  machinist,  died. 
Professor  Rowland  at  once  set  to  work 
teaching  the  secret  to  another  foreman ; 
but  before  it  was  accomplished,  Row- 
land himself  died. 

Is  the  secret  lost?  It  remains  to  be 
seen.  Attempts  have  lately  been  made 
to  cut  a  new  screw  like  those  cut  by 
Schneider  and  Professor  Rowland,  and 
the  scientific  world  is  waiting  the  result 
with  great  interest.  If  it  fails,  the  three 
machines  already  in  working  order  will 
be  priceless.  Digitized  by  VjiJU^lV:: 


WHERE     HISTORV 


CANOPY  OVER  PLYMOUTH  ROCK. 


THE  ROCK  ITSELF. 

this  rock,  tradition  tells  us,  the  Pilgrims  from  the  "Mayflower"  landed,  December  21,  1620.  Akhoush 
ig  place  is  in  the  little  Massachusetts  town  whose  name  it  bears,  Plymouth  Rock  underlies  all  Ajnerica. 
nam  stood  when  at  Bunker  Hill  he  shouted,  *' Don't  fire  till  you  see  the  whites  of  their  eyes;**  and  Jefferson 
a  writing-desk  when  he  drafted  the  Declaration  of  Independence. 
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WAS      MADE 
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CAPTAIN  PARKER  BOULDER,  ON  THE  BATTLEHELD  OF  LEXINGTON. 

This  boulder  marks  the  line  o(  the  Minute  Men.     The  old  musket,  with  powder  horn  thrown  over  it,  points  in 
the  direction  of  the  line  of  battle.     In  the  background  is  the  Harrington  House,  previously  described. 
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Principles  of  Artistic  Photography 


How  to  Get  the  Best  Results 


First  Paper* 


By  LOUIS  A.  LAMB 

Editor  Pit  and  Post 


RAPHIC  language  is 
universal.  Hence, 
among  the  means  of 
educational  grace, pho- 
tography may  claim 
premiership.  The  ad- 
\  vance  of  general  intel: 
ligence  during  the  last 
thirty  or  forty  years  is 
|!  due  very  largely  to  the 
invention  of  the  gela- 
tine dry  plate  by  Dr.  Maddox,  and  the  in- 
vention of  the  half-tone  process  of  en- 
graving by  Baron  von  Egloffstein,  re- 
sulting in  the  world-circling  conquest  of 
the  hand  camera  and  the  globe-girdling 
triumph  of  the  illustrated  print. 

Coming  at  once  to  the  subject  in  hand, 
it  is  undoubtedly  true  that  the  technolo- 
gist of  the  future  will  more  and  more 
have  recourse  to  the  process  of  pho- 
tography, even  though  the  camera  may 
not  supplant  the  slide  rule  and 
logarithms.  Certainly  there  is  to-day  no 
branch  of  technics  which  does  not  owe 
much  to  the  camera — witness  the  new  art 
of  photo-topographical  surveying,  mijcro- 
photographic  metallurgy',  photographic 
designing  and  applied  art;  the  use  of 
photography  in  agriculture,  in  anthro- 
pology, in  forestry,  in  war,  in  ballistics,  " 
in  thermometry,  and  in  the  graphic  study 
of  high-speed  dynamics.  It  is  ardently 
desired  that  these  papers  may  suggest  to 
the  student  of  technology  many  useful 


*NoTE. — The  next  paper  will  deal  with 
some  of  the  difficulties  encountered  by  the 
novice. 


applications  of  the  camera  to  all  branches 
of  practical,  applied  science  and  the  fine 
arts. 

Fortunately  there  is  no  longer  the 
early  temptation  to  empiricism  which  so 
vitally  impairs  the  usefulness  of  many 
treatises  on  photography.     The  incanta- 


The  Placid  Pool. 

Analysis  of  this  simple  picture  will  show  that  it  is  perfectly 

contained  in  an  "evolute"  beginning  with  the  curved 

ininwale  of  the  sunken  boat  and  following  the 

shore  line— the  curve  being  repeated  by 

the  main  outline  of  the  foliage.    The 

obvious  repose  of  the  subject   is 

largely  due  to  the  nature  of  the 

curve  on  which  it  is  built  up. 
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A  STUDY  IN  PEARL  GRAYS. 

This  photograph  was  made  without  a  lens,  through  a  needle-hole  five-thousandths  of  an  inch  in  diameter,  with  an 

exposure  of  17  seconds.     It  illustrates  the  fact  that  "needle-hole"  photography  is  unexcelled  where 

natural  perspective  and  fine  atmospheric  effects  are  especially  desired. 


tion  period  has  passed  away,  and  the 
mystery  which  once  invested  the  craft 
of  the  camera  has  been  entirely  dispelled. 
It  is  now  a  matter  of  pure  science  and 
fine  art. 

In  the  first  place,  any  camera  and  any 
lens  may  be  made  to  serve  a  wide  and 


useful  range  of  applications.  Even  a 
small  aperture  in  black  paper  will  serve 
well  for  a  lens,  some  workers  preferring 
a  pin-hole  for  pictorial  photography.  The 
rule  is,  of  course — Use  the  best  apparatus 
that  yoH  can  afford.  There  is  no  virtue 
in  affecting  poor  instruments. 


PURPLE  AND  GOLD. 

In  this  picture  the  problem  obviously  was  to  preserve  the  values  of  the  distance  and  to  eugsfcst  the  haxy  atmosphere  of 

an  autumn  afternoon.    By  usinir  a  long-focus  lens,  focused  sharply  on  the  immediate  foreeround,  the  planes 

of  the  distance  and  middle  distance  were  differentiated  perfectly,  and  the  desired  impression 

thereby  obtained.      Notice  also  the  pleasing  disposition  of  masses  throughout  the  n  ^rv  I  /> 

cubject.  and  the  unobtrusive  but  interesting  detail  everywhermigitized  by  V:»WwV  IC 
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IN  THE  OGUNQUIT  WOODS.  MAINE. 

This  print  specially  illustrates  the  successful  handling  of  a  problem  of  repeating  vertical  lines  under  dilBcult  conditions 

of  lighting.    Observe  the  grouping  of  subordinate  lines  on  the  right  and  left,  so  as  to  balance  the 

composition ;  and  note  the  enhanced  beauty  and  effectiveness  of  the  central  foliage     .        «   «i  »i  .  J  /> 
mass  by  the  contrast  of  the  highest  lights  and  darkest  shadeCigitized  by  V:»WWV  IV^ 
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Focal  Lentfth  of  Lens 

It  is  unnecessary  to  repeat  the  words 
of  elementary  textbooks,  that  the  camera 
is  merely  a  dark  box  provided  with  a 
light-converging  system  and  with  means 
for  inserting  a  sensitive  plate  in  the  plane 
of  the  image.  Reserving  for  later  dis- 
cussion the  particulars  about  the  various 
parts  of  the  camerist's  outfit,  it  will  suf- 


every  object  beyond  being  sensibly  in 
sharp  focus  when  the  maximum  defini- 
tion of  image  has  been  obtained  for  the 
30- foot  object.  This  is  the  quality  called 
**depth  of  focus  ;*'  and  lenses  possessing 
it  may  be  used  in  cameras  of  fixed  ex- 
tension. But  if  a  lens  of  24  inches'  focus 
be  employed  at  the  same  relative 
aperture,  it  will  be  impossible  to  have 


THE  SHAW  MEMORIAL.  BOSTON.  MASS.— BY  ST.  GAUDENS. 

When  Augustus  St.  Gaudens  wrought  this  masterpiece,  he  had  in  mind  as  an  essential  part  of  his  conception  a  certain 

accessory  scheme  of  landscape  art.    This  fine  photograph  does  what  most  pictures  fail  to  do — gives  us  the  sem 

in  its  harmonious  and  necessary  setting.    Observe  how  greatly  the  drama  of  the  bronze  is  heightened 

by  the  massive  tree  trunks,  and  by  a  score  of  symbols  drawn  from  the  accessories. 


fice  here  to  say  that  the  focal  length  of 
the  lens — the  distance  from  its  effective 
aperture  at  which  parallel  rays  are  made 
to  meet  in  a  point  or  disc  of  light — is  the 
most  vital  single  fact  to  be  known  about 
it,  since  focal  length  largely  determines 
the  utility  and  value  of  the  objective.  It 
absolutely  determines  the  kind  of  camera 
with  which  the  lens  may  be  used,  as  the 
follov/ing  illustration  will  show: 

A  lens  of  2^^^  inches'  focal  length  treats 
all  rays  emanating  from  luminous  ob- 
jects 30  feet  or  more  distant,  as  if  they 
were  parallel  and  projected  from  infinity, 


sensibly  sharp  definition  at  the  same  in- 
stant, of  several  objects  at  different  dis- 
tances within  one-half  mile  of  the  camera. 
To  do  this,  the  aperture  must  be  reduced, 
making  the  lens  much  slower. 

Moreover,  focal  length  is  one  term  of 
the  ratio  involving  "effective  aperture," 
upon  wliich,  almost  entirely,  depends  the 
working  speed  of  the  lens,  and  conse- 
quently its  adaptability  for  a  variety  of 
valuable  uses.  Since  at  best  only  one 
eighty-thousandth  of  the  luminous  rays 
from  a  reflecting  object  can  enter  the 
lens,  it  is  obvious  that  the  focal-aperture 


Digitized  by 


Google 


PRINCIPLES   OP   ARTISTIC    PHOTOGRAPHY 


749 


ratio  should  be  as  great  as  possible  with- 
out impairing  the  performance  of  the 
objective ;  but  every  decrease  of  the  aper- 
ture for  the  sake  of  depth  of  focus, 
geometrically  diminishes  its  light-gather- 
ing and  transmitting  capacity,  making  it 
slower. 

Coming  now  to  the  camera,  it  is  fair 
to  assert  that  for  universal  application 
in  the  hands  of  an  amateur  with  a 
serious  purpose,  nothing  possibly  can  be 
better  than  a  five  by  seven  inch  folding 
"box,"  with  as  long  a  bellows  as  the 
buyer  can  afford,  and  fitted  with  all  the 
devices  for  shifting  the  back  and  front; 
a  ground-glass  screen  for  focusing;  a 
level  and  a  plumb,  for  adjustments  of 
position ;  and  a  rack-and-pinion  move- 
ment for  fine  focusing  of  the  image.  The 
camera  should  be  adapted  for  use  either 
with  glass  plates  or  cut  films,  either  sep- 
arately or  in  "film  packs'*  of  a  dozen 
units.  The  workmanship  of  all  the 
cameras  of  good  grade  is  most  excellent ; 
hence  it  is  not  essential  to  pay  a  fancy 
price  for  much  lacquered  brasswork.  A 
plain,  solid  box  with  a  stout  bellows  and 
the  movements  noted,  may  be  had  at  a 
moderate  price,  and  will  last  a  lifetime 
if  properly  cared  for. 

We  insist  on  as  long  a  bellows  as  the 
buyer  can  aflFord.  The  novice  does  not 
appreciate  the  wjsdom  of  this  counsel; 
but  after  he  has  tried  to  do  high-class 
book  illustrating  with  a  short-focus, 
wide-angle  lens  and  a  short  bellows,  he 


Convergence  of  Beams  op  Light  by  Prisms. 

The  two  beams  A  A'  from  a  source  S  are  convereed  at  an 

approximate  focus  F  by  two  prisms  P  F'  set  base 

to  base.    The  focus  is  a  confused 

patch  of  spectral  color. 


will  assent.  Twenty  inches  is  about  the 
right  extension  for  a  5-by-7  camera  with 
an  8-inch  lens.  Liberal  bellows  capacity 
will  enable  the  operator  to  quadruple  the 


Day's  Dying  Glow. 

A  decorative  theme  based  on  the  "reverse  curve"  travers- 
ing the  foreground  and  ending  with  the  dome-shaped 
foliage  of  the  tree  at  the  crest  of  the  hill.    Observe 
the  abundance  of  subordinate  detail  in  the 
foreground,  and  the  simple  beauty  of  the 
luminous  distance  against  which,  in 
tender  silhouette,  stands  the  prin- 
cipal mass  of  the  picture. 

value  of  his  outfit,  at  small  additional 
outlay. 

Suppose  an  engineer  wishes  to  study 
at  leisure  the  details  of  a  novel  truss  or 
car  truck.  He  will  want  as  large  an 
image  of  the  device  as  his  plate  will 
hold ;  and  if  he  possesses  a  long  bellows, 
it  will  be  possible  for  him  to  copy  im- 
portant details  on  a  half-scale;  whereas, 
with  a  fixed- focus  box  camera,  his  picture 
would  be  so  small  as  to  require  a  mag- 
nifier to  resolve  details. 

The  Anastitfmat  Lens 

At  the  present  time,  all  standard  view 
and  hand  cameras  ace  i:^§dldj^ti!S^ommon 
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doublet  lenses  of  good  qualities  within 
limits,  though  ill-adapted  to  meet  the  ex- 
actions of  the    modern    worker.     Such 


X — 


Action  of  Single  Lens  without  a  Stop  on  Parallel 

Beams  of  Light. 

The  parallel  beams  A'  A"  A'"  are  focused  at  different 

points  F*  F"  F"  on  the  axis  X.— The  focal  points  are 

sharp,  but  not  coincident  nor  achromatic. 

stock  lenses  will  answer  for  a  time ;  but 
the  ambition  of  every  photographer,  nov- 
ice or  adept,  is  to  own  an  "anastiginat." 
Hence  it  will  be  well  for  the  beginner, 
if  his  purse  will  permit,  to  buy  a  "J^na 
glass''  objective  at  the  outset.  The  ques- 
tion then  arises  in  his  mind — Which  of 
several  hundreds  all  "The  Best,"  really 
is  best?  And  this  compels  us  to  dwell 
in  some  detail  on  the  differences  between 
the  new  and  the  old  types  of  lenses. 

Avoiding  the  technicalities  of  the  sub- 
ject, we  may  say  broadly,  that  the  old 


to  an  approximate  focus  wave  lengths 
representing  two  colors  at  or  near  the 
ends  of  the  spectrum,  and  only  two  at 
the  same  time  and  in  the  same  lens.  The 
colors  selected  for  this  collection  were, 
the  one  having  the  greatest  ocular  in- 
tensity, and  the  one  of  greatest  chemical 
activity.  By  combining  in  a  tube  at  pre- 
cisely the  correct  positions  two  of  these 
"simple  achromatic"  lenses,  a  doublet 
was  produced,  having  sufficient  elements 
of  curvature,  thickness,  and  separation  to 
enable  the  opticians  to  correct  some  of 
the  numerous  errors  of  sphericity,  but 
always  at  the  expense  of  aperture  and 
speed,  or  of  angular  field,  or  of  marginal 
definition.  With  the  old  glasses,  it  was 
a  physical  impossibility  to  obtain  a  flat 
field  without  reducing  the  aperture ;  and 
even  then  the  angular  extent  of  the  field 
was  limited  to  a  few  degrees.  It  was 
impossible,  mathematically  and  practi- 
cally, to  combine  the  old  glasses  in  such 
a  way  as  to  eliminate  "astigmatism" — that 
is,  the  fault  in  a  lens  whereby  adjacent 
pencils  of  light  coming  from  the  same 
source  fall  in  different  focal  planes.  This 
is  a  very  serious  error,  and  it  seemed  to 
be  incurable. 

Schott  and  Abbe,  however,  discovered 
that  certain  silicates  of  barium  aflForded 
glasses  in  which  refraction  and  disper- 
sion   varied    inversely   and   abnormally, 


DIAGRAM  ILLUSTRATING  ACTION  OF  SINGLE  LENS  ON  BEAMS  OF  LIGHT 

PASSING  AT  VARIOUS  ANGLES, 

The  beams  A  A'  A"  focus  at  F  F' F"  in  different  planes  P  P'  P".    Hence  they  cannot  produce  sharp  imagres.    The  use  of 

a  small  stop  at  D  D\  by  cuttine  out  beam  of  wide  angle,  improves  the  definition  by  making  the 

planes  P  P'  P"  approximately  coincident  for  rays  close  to  the  axis  X  X'. 


optical  glasses  available  prior  to  the  dis- 
coveries of  Schott  of  Jena,  made  it  pos- 
sible to  form  lenses  capable  of  bringing 


complying  with  the  theoretical  specifica- 
tions furnished  bv  Dr.  Abbe  and  Prof, 
von  Seidel.    Then.  and.^pnj^^t^n^|t,^g 
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came  possible  to  construct  lenses  free 
from  all  the  gross  errors  of  the  old  types, 
and  approximately  devoid  of  all  spherical 
and  chromatic  aberrations,  both  primary 
and  secondary.  The  new  glasses,  how- 
ever, do  not  render  the  old  useless,  since 
the  theory  of  modern  construction  re- 
quires not  only  abnormal  but  also  normal 
pairs  of  glasses ;  and  the  perfect  anastig- 
mat  necessarily  involves  the  combination 
of  old  and  new  glass  components,  to  ef- 
fect all  the  necessary  corrections. 

Prime  among  the  advantages  of  the 
new  construction  are  these :  Absence  of 
curvature  and  of  astigmatism  over  a  very 


The  anastigmats  are  offered  in  end- 
less variety  and  at  all  prices,  depending 
on  focal  length  and  aperture — some  con- 
vertible, some  symmetrical,  and  some  un- 
symmetrical.  The  ultra-rapid  and  the 
extreme  wide-angle  lenses  are  distinctly 
special  objectives ;  and  unless  the  worker 
requires  them,  he  would  better  select  a 
more  generally  useful  objective,  work- 
ing at  moderate  speed,  and  capable  of 
being  used  either  as  a  doublet  or  as  a 
long-focus  single.  This  means  a  sym- 
metrical anastigmat.  For  a  S-by-7-inch 
camera,  an  8-inch  lens  should  be  chosen, 
assuming  that  the  bellows  is  long  enough 


A  FEW  TYPES  OF  ANASTIGMAT  LENSES. 

Constnicted  of  Jena  glasses,  for  the  correction  of  all  errors  of  color  and  sphericity.    The  lenses  a  and  b  are  single 

lenses,  capable  of  use  alone  or  as  symmetrical  doublets;  c  and  d  are  complete  lenses  of  the  dissymmetrical  type. 


wide  area ;  almost  complete  correction  of 
all  varieties  of  spherical  error;  approx- 
imately perfect  elimination  of  errors  of 
color ;  and  the  attainment  of  all  these 
advantages  without  diminution  of  aper- 
ture— indeed,  so  much  to  the  contrary, 
that  all  these  merits  now  exist  in  lenses 
having  the  enormous  focal-aperture  of 

F/3.6. 

It  is  needless  to  say  that  the  anastig- 
mat lens  is  not  a  "fad."  It  is  a  scientific 
achievement  of  surpassing  magnitude; 
and  there  is  no  sort  of  comparison  be- 
tween the  new  and  the  old  that  does  not 
show  the  old  to  be  vastly  inferior.  Still, 
where  the  purse  rules  in  favor  of  the  old 
type,  and  the  matter  is  not  open 
for  debate,  it  is  comforting  to 
know  that  the  common  stock  lenses  of 
the  present  day  are  much  better  than  the 
precision  objectives  of  the  time  before 
Frauenhofer.  In  fact,  the  uncritical 
amateur  may  never  become  painfully 
conscious  of  the  limitations  of  his  cheap 
lens  unless  he  happen  to  do  work  in 
comparison  with  that  of  an  anastigmat. 
Use  the  best  tools  you  can  afford.  That 
is  the  only  rule. 


to  accommodate  the  16-inch  single,  and 
give  three  or  four  inches  for  manoeuver- 
ing  at  closer  range.  Such  a  lens,  with 
an  aperture  ratio  of  F/6.3  to  F/6.8  will 
be  of  universal  utility. 

The  subject  of  lenses  is  much  too  com- 
plicated for  brief  discussion.  If  any 
reader  desires  to  be  fully  informed  on 
the  technical  and  practical  points  in- 
volved, he  can  do  no  better  than  to  read 
carefully  Prof.  Sylvanus  Thompson's 
translation  of  Dr.  Lummer's  "Photo- 
graphic Optics,"  in  which  the  theory  of 
aberrations  and  their  corrections  is  fully 
developed. 

Focus  and  Adjustment 

Assuming  that  the  worker  is  provided 
with  such  an  outfit  as  we  have  described, 
and  with  the  necessary  plate-holders, 
tripod,  focusing  cloth,  and  dark-room 
paraphernalia,  the  next  step  is  to  under- 
stand how  to  use  them  advantageously. 
It  is  well  to  make  sure,  first,  that  the 
plate-holders,  when  in  place,  bring  the 
surface  of  the  sensitive  plate  into  exact 
coincidence  with  the  image  as  seen  on 
the  focusing  glass,  j^^gy  ^ty^^igvc^s- 
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sential,  it  is  well  to  focus  carefully  with 
a  magnifier  some  object  of  bold  outlines, 
noting  with  care  its  features  on  the 
ground  glass,  and  then  exposing  a  plate 
without  altering  the  position  of  the  cam- 
era. If,  on  development,  the  image  is 
found  to  correspond  accurately  with  the 
object  as  focused  on  the  screen,  it  is  safe 
to  approve  the  "register." 

It  is  of  almost  equal  importance  that 
the  lens  shall  be  mounted  on  a  front 
board  accurately  parallel  with  the  plane 
of  the  plate.  Any  fault  in  this  adjust- 
ment causes  trouble  when  fine  work  is 
attempted.  The  finer  the  lens  you  use, 
the  more  vital  it  is  to  have  the  plate  at 
a  right  angle  with  the  axis  of  the  ob- 
jective. Incidentally,  users  of  anastig- 
mats  ought  to  focus  with  the  aid  of  mag- 
nifying glasses  if  they  wish  to  obtain  the 
best  results.  Carelessness  in  this  par- 
ticular leads  to  much  disappointment. 

Plates  or  Films? 

The  decision  of  the  issue  between 
plates  and  films  resolves  itself  into  a 
problem  of  convenience.  The  old  "roll 
film"  is  no  longer  imperative,  since  cut 
sizes  are  readily  obtainable,  and  packs 
of  a  dozen  exposures  may  be  had  for 
adaptation  to  almost  all  cameras.  The 
use.  of  the  film-pack  enables  the  worker 
to  focus  his  view  on  the  ground  glass 
just  as  with  glass  plates  and  at  the  same 
time  gives  him  the  considerable  advan- 


tage of  the  light  celluloid.  For  the 
tourist,  films  are  the  proper  thing;  but 
for  the  indoor  worker,  glass  plates  can- 
not be  surpassed. 

For  all  work  likely  to  involve  manipu- 
lation of  the  resulting  negative,  or  spe- 
cial methods  of  printing,  plates  will  be 
prescribed.  For  out-of-door  work, 
where  "non-halation"  quaHty  and  ex- 
treme portability  are  desired,  the  film- 
pack  should  be  chosen.  Plates  are 
cheaper ;  and  during  the  apprentice  stage 
of  the  beginner's  career,  he  may  well  use 
them  almost  exclusively.  Of  great  value, 
too,  is  the  fact  that  plates  are  supplied 
with  emulsions  suited  for  a  wide  range 
of  purposes — from  the  very  slow  emul- 
sions to  the  most  rapid  color-sensitized 
varieties. 

If  copying  is  to  be  done,  select  a  slow 
emulsion — either  ordinary  or  "ortho,"  ac- 
cording to  the  problem  in  hand.  For  in- 
terior work,  rapid  non-halation  plates  are 
all  but  essential,  to  avoid  the  spreading 
of  high  lights  and  incidental  troubles. 

For  landscape  work  requiring  good 
rendering  of  "values,"  one  must  use  iso- 
chromatic  or  orthochromatic  plates,  in 
either  case  with  appropriate  selective 
color  screens. 

The  beginner  can  afford  to  learn  most 
of  his  preliminary  lessons  with  the  cheap, 
ordinary  plates,  reserving  for  special  oc- 
casions the  higher-priced  "orthos"  and 
non-halation  brands. 


(To  he  continued) 
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Life  Stories  of  Successful  Men 

James  T.  Harahan 


By  HENRY  M.  HYDE 

Author  of  "The  Buccaneers" 


SHALL  a  young  man  who  is  am- 
bitious to  rise  to  a  high  position 
in  the  railroad  world  devote  four 
of  his  early  years  to  the  business 
of  acquiring  a  thorough  technical  edu- 
cation? Or  shall  he  rather  enter  rail- 
road work  as  early  in  life  as  possible, 
and  become  a  student  in  the  great  school 
of  experience? 

It  would  seem,  at  first  glance,  as  if 
James  T.  Harahan,  Second  Vice-Presi- 
dent of  the  great  Illinois  Central  system, 
furnished  in  his  own  career  a  sufficient 
answer  to  the  double-barreled  inquiry. 
For  Mr.  Harahan  became  a  railroad  man 
at  the  age  of  seventeen,  and  he  has  been 
at  it  ever  since.  He  matriculated  at  the 
university  of  sharp  eyes  and  hard  knocks 
before  he  had  had  much  education  of 
any  kind  whatsoever.  That  he  is  to-day 
a  man  of  good  general  information  and 
of  wide  culture  —  to  say  nothing  of 
his  occupying  one  of  the  highest  posi- 
tions as  a  technical  railroad  man  —  is 
proof  of  the  fact  that  some  men,  at  least, 
are  able  to  educate  themselves  while  they 
pull  in  the  harness. 

Shall  one  say,  then,  that  a  youth  is 
foolish  to  spend  his  time  in  technical 
study?  Shall  one  advise  him  to  jump 
right  into  the  work  and  depend  on  what 
he  can  pick  up?  Mr.  Harahan's  career 
would  seem  to  point  in  that  direction. 
One  may  consider  it  settled,  then. 

But  just  as  one  has  made  up  his  mind 
on  the  subject,  Mr.  Harahan  himself,  by 
a  strange  paradox,  knocks  the  argument 
into  a  cocked  hat.  For,  when  he  had  a 
son  of  his  own  to  put  into  railroad  work, 
the  first  thing  he  did  was  to  send  the  boy 
to  a  technical  school,  where  he  remained 
until  a  degree  as  Civil  Engineer  was 
granted  him.  To-day  that  boy  is  the 
General  Manager  of  the  Illinois  Central. 
So,  in  the  one  family,  may  be  found  ar- 


guments which  are  equally  strong  on 
both  sides  of  the  disputed  question. 
Leave  it  to  Mr.  Harahan  himself,  and  he 
will  probably  advise  that  the  ambitious 
youth  get  a  good  technical  education  as 
foundation  for  what  he  must  learn  in 
actual  practice. 

In  still  another  direction  the  career  of 
James  T.  Harahan  is  somewhat  puzzling. 
He  furnishes  the  strongest  possible  evi- 
dence that  the  old  proverb  which  declares 
that  a  "rolling  stone  gathers  no  moss" 
does  not  apply  to  the  railroad  business. 
Few  men  in  any  line  of  work  have  held 
so  many  different  important  positions  in 
such  a  comparatively  short  space  of  time. 
Since  the  Civil  War  he  has  changed  his 
position,  on  an  average,  once  in  two 
years.  Sometimes  these  changes  have 
been  so  rapid  as  to  be  confusingly 
kaleidoscopic.  For  instance,  between 
October,  1888,  and  November,  1890,  he 
served,  respectively,  as  Assistant  Cieneral 
Manager  of  the  Lake  Shore  &  Michigan 
Southern  Railway,  as  General  Manager 
of  the  Chesapeake  &  Ohio  Railway,  as 
General  Manager  of  the  Louisville,  New 
Orleans  &  Texas  Railway,  and  as  Second 
Vice-President  of  the  Illinois  Central 
Railroad  Company.  Once  on  an  average 
of  every  six  months  he  made  a  change, 
but — ^and  this  is  the  important  point — 
every  change  was  a  distinct  step  up- 
wards. 

Mr.  Harahan  had  made  many  changes 
because,  chiefly,  of  one  exceedingly  sig- 
nificant fact.  He  has  always  made  it  a 
point,  while  filling  any  position,  to  make 
himself  thoroughly  acquainted  with  the 
duties  of  the  position  immediately  above 
it.  This  keynote  to  his  character  is  well 
illustrated  in  an  incident  which  occurred 
early  in  his  life  as  a  railroad  man.  He 
was  serving  as  roadmaster  on  a  certain 

division.    In  that  capacity  he  had  nothing 
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to  do,  officially,  with  the  traffic  on  the 
road.  His  duties  were  to  look  after  the 
roadbed  and  track.  But,  with  the  curi- 
osity for  useful  information  whfch  has 
ever  distinguished  him,  he  thoroughly 
posted  himself  on  traffic  conditions.  One 
day  the  General  Manager  of  the  road 
came  over  the  division  in  his  private  car. 
He  talked  with  each  of  the  operating 
officials  and  found  that  practically  all  of 


but  he  succeeded  in  getting  into  the  army 
and  saw  much  hard  fighting  around 
Richmond.  Finally  he  was  transferred 
to  the  artillery.  Then,  a  little  later,  his 
superiors  discovered  that  they  wanted  to 
use  him  in  another  capacity.  While  serv- 
ing as  a  private,  he  had  often  been  as- 
signed to  duty  on  railroad  work.  He 
took  to  it  at  once,  and,  when  it  became 
necessary  to  assign  someone  regularly  to 


JAMES  THEODORE  HARAHAN. 

Born  in  Massachusetts,  1843.    Since  1890,  Second  Vice-President, 

Illinois  Central  Railroad  Company. 


them  were  well  up  on  their  own  duties. 
But  when  he  came  to  talk  to  the  road- 
master,  he  discovered  that  Harahan  knew 
not  only  all  about  the  roadbed,  track, 
and  right  of  way,  but  that  he  was  also 
familiar  with  all  the  details  of  traffic  on 
the  division.  He  went  away,  saying 
nothing;  but  not  long  afterward  Mr. 
Harahan  was  surprised  to  receive  a  tele- 
gram asking  him  to  take  the  superin- 
tendency  of  the  road.  That — speaking 
broadly  and  generally — has  been  the 
process  ever  since. 

When  the  Civil  War  broke  out,  Mr. 
Harahan  was  only  seventeen  years  old, 


the  army  railroad  service,  young  Hara- 
han was  naturally  among  those  selected. 
For  some  time  he  worked  as  fireman,  as 
engineer,  as  conductor,  and  as  roadmas- 
ter  on  the  Orange  &  Alexandria  Rail- 
road, under  conditions  which  were  cal- 
culated to  try  to  the  utmost  the  temper 
and  the  resources  of  a  man.  Mosby,  the 
Confederate  guerrilla  chief,  was  operat- 
ing along  the  line  of  the  railroad;  and 
it  was  exceedingly  doubtful,  every  time  a 
train  went  out,  whether  its  crew  would 
ever  reach  its  destination.  It  was  one 
of  Mosby's  amusements  to  remove  rails, 
to  put  obstructions  on  the  tracks,  to  do 
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all  manner  of  things,  with  the  purpose  of 
impeding  the  passage  of  supplies  for  the 
Federal  army.  A  railroad  man  who  could 
successfully  meet  and  cope  with  such 
conditions  would  hardly  be  likely  to  be 
daunted  by  anything  he  could  possibly 
meet  with  in  times  of  peace. 

In  that  hardest  of  all  possible  schools, 
Mr.  Harahan  learned  the  railroad  busi- 
ness— literally  from  the  ground  up.  And 
there  can  be  no  possible  question,  that,  for 
a  complete  and  thorough  training,  no 
possible  course  of  instruction  could  be 
better.  To-day  the  Second  Vice-Presi- 
dent of  the  Illinois  Central  system  knows 
how  to  fire  an  engine  as  well  as  how  to 
direct  the  policies  of  the  great  road  he 
serves.  He  knows^-because  he  had  the 
knowledge  pounded  into  him — all  about 
how  to  keep  a  roadbed  in  repair;  he  is 
quick  to  decide,  in  case  of  an  accident, 
who  is  at  fault,  because  he  carries  in  his 
memory  an  exact  list  of  the  duties  of 
every  member  of  the  operating  force.  It 
IS  small  use  to  attempt  to  deceive  a  man 
like  that.  As  a  matter  of  fact,  no  one 
ever  tries  that  game. 

On  the  other  hand,  Mr.  Harahan 
keeps — largely  for  the  same  reasons — in 
close  personal  touch  with  men  of  all 
grades  along  the  whole  Illinois  Central 
system.  He  can  pick  up  a  section  fore- 
man anywhere  along  the  system,  give  him 


a  seat  in  his  private  car,  and  in  half  an 
hour's  talk  learn  more  about  actual  con- 
ditions than  would  be  possible  in  a  week 
to  an  official  who  had  no  intimate  knowl- 
edge of  the  duties  and  difficulties  of  such 
a  minor  servant  of  the  company. 

The  lesson  of  his  career  is,  fortunately, 
a  very  plain  and  simple  one.  When  he 
was  a  fireman  he  learned  the  trade  of  the 
engineer  so  thoroughly  that  the  railroad 
company  simply  could  not  aflFord  to  keep 
a  first-class  engine-driver  on  the  other 
side  of  the  cab.  When  he  became  master 
of  the  throttle,  he  studied  the  roadbed 
and  right  of  way  so  thoroughly  that  a 
railroad  manager,  with  an  eye  to  the 
highest  efficiency,  was  forced  to  promote 
him  again. 

No  sensible  and  progressive  business 
concern  of  any  kind  can  afford  to  let  a 
first-class  department  manager,  for  in- 
stance, waste  his  time  in  acting  as  a  ship- 
ping clerk.  That's  the  lesson  Harahan 
has  to  teach. 

When  a  young  man  in  a  subordinate 
position  shows  ability  and  knowledge  to 
fill  one  higher  up,  promotion  is  bound  to 
come  his  way.  And  let  no  one  deceive 
himself  with  the  delusion  that  he  will  not 
get  a  chance  to  show  such  ability  and 
knowledge,  if  they  are  among  his  pos- 
sessions! Good  men  are  too  scarce  for 
that. 


Take  Heart 

nPHOUGH  rain  may  fall,  for  long,  long  day, 
^      And  all  the  world  seem  drear  and  bleak. 
Take  heart,  bear  up,  and  strive  alway. 
For  light,  aye  soon,  must  top  the  peak. 
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Pen  and  Ink  Rendering 

A  Few  3uililestions  for  the  Beginner  in  this  Fascinating  Art 


By  DAVID  A.  GREGG 

Instructor  in  Pen  and  Ink  Rendering,  Massachusetts  Institute  of  Technology 


TO  render  in 
pen  and 
ink  a  large 
and  impor- 
tant drawing,  is  no 
small  accomplish- 
ment. Usually 
years  of  experience 
are  necessary  be- 
fore one  can  suc- 
cessfully undertake 
such  drawings. 
Now  and  then  a 
student  is  to  be 
found  having  tal- 
ent to  the  extent 
that  the  attainment 
of  this  skill  seems  a  very  easy  matter, 
but  in  general  this  talent  is  comparatively 
rare.  Ninety-five  out  of  every  hundred 
have  a  long  task  ahead  before  success  is 
possible.  This  difficulty  of  attainment, 
however,  makes  the  accomplishment  all 
the  more  valuable. 

There  are  three  ways  in  which 
sketches  are  commonly  rendered — 
namely,  with  pen,  pencil,  or  brush.  Pen 
rendering  admits  of  stronger  contrasts, 
hence  more  sparkle  or  brilliancy;  pencil 


Stkkl  Pbns. 
a— Esterbrook  Bank  Pen.  No.  14.    ^— Gillott.  No.  404. 

rendering  is  quicker,  and  permits  of 
softer  tones  and  more  sketchy  effects; 
brush  rendering  is  by  washes  either  in 
color  or  in  India  ink,  and  produces  an  en- 
tirely different  effect  from  pen  or  pencil 
work. 

In  pen  rendering,  the  tendency  of  be- 
ginners is  to  use  too  fine  a  pen.    It  must 
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be  remembered  that  many  pen  drawings 
are  reproduced  much  smaller  than  the 
originals,  and  consequently  the  lines  ap- 
pear much  finer  than  in  the  drawing 
itself.  There  are  two  pens  that  can  be 
recommended,  shown  herewith.  Years 
of  experience  prove  them  to  be  perfectly 
satisfactory.  Occasionally  a  finer  pen  is 
needed,  such  as  Gillott  No.  303.  The 
Esterbrook  No.  14,  a  large  pen,  is  neces- 
sary in  making  the  blacker  portions  of  a 
drawing.  The  Gillott  No.  404  is  used 
for  general  work  in  the  same  drawing. 

Ink  is  not  of  so  much  importance  as 
pens.  The  various  prepared  India  inks 
put  up  in  bottles  are  all  that  can  be  de- 
sired. They  are  more  convenient  than 
ink  that  must  be  rubbed  up,  and  they 
have  the  advantage  of  always  being 
properly  black.  Some  ordinary  writing 
inks  serve  the  purpose  very  well  if  re- 
production is  not  an  object;  but  if  repro- 
duction is  desired,  India  ink,  being  black, 
is  preferred. 

In  the  matter  of  paper,  the  very  best 
surface  is  a  hard  Bristol  board.  The 
softer  kinds  of  Bristol  board  should  be 
avoided,  as  they  will  not  stand  erasure. 
Most  of  the  drawing  papers  do  very 
well.  Whatman's  hot-pressed  paper  is 
very  satisfactory.  An  excellent  drawing 
surface  is  obtained  by  mounting  a  smooth 
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paper  on  cardboard,  thus  obtaining  a 
level  surface  that  will  not  spring  up  with 
each  pressure  of  the  pen.  This  is  equiva- 
lent to  a  Bristol  board.  However,  the 
size  of  Bristol  board  is  limited  and  fre- 
quently drawings  must  be  much  larger, 
in  which  case  the  mounted  paper  is  a 
necessity. 

Too  much  stress  cannot  be  laid  on  the 
importance  of  a  good  line,  however  in- 
significant it  may  seem.  Care  in  each  in- 
dividual line  is  absolutely  necessary  for 


Fig.  3.    Exckllbnt  Method. 

good  work.  A  line  that  is  stiff  and  hard, 
feeble,  scratchy,  or  broken,  will  not  do. 
Such  work  will  ruin  a  drawing  that  in 
other  respects  may  be  excellent.  The 
accompanying  illustration  (Fig.  i)  is  an 
example  of  excellent  quality  of  line. 
Each  line,  even  to  the  very  smallest,  has 
grace,  beauty,  and 

_  character.     By  a 

very  f  e  w,  the 
ability  to  make 
such  lines  i  s 
speedily  acquired 
— but  by  a  few 
only — others  attain  it  only  after  patient, 
careful  practice. 

Every  line  of  a  drawing — the  outline 
of  the  building  and  each  line  of  the  ren- 
dering, even  to  the  very  shortest — ^must 


Fig.  p. 
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Fig.  3.    Vertical  Line  Method. 

be  done  feelingly,  gracefully,  positively. 
Usually  a  slight  curve  is  advisable,  and, 
it  long  lines  are  used,  a  quaver  or  trem- 
ble adds  much  to  the  result.  Each  line 
of  a  shadow  should  have  a  slight  press- 
ure of  the  pen  at  the  lower  end  (Fig.  F). 
This  produces  a  dark  edge  in  the  group 
of  lines  that  make  the  shadow,  giving 
definiteness  to  the  shadow  and  contrast  to 
the  white  light  below  it. 

The  combination  of  individual  lines 
produces  what  we  may  term  a  method. 
The   individual   line   may  be  good,   but 
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the  combining  may  be  unfortunate.  In 
making  a  wash  drawing,  no  thought  is 
necessary  concerning  the  direction  of  the 


by  the  use  of  the  vertical  line.  Some 
drawings  can  be  made  entirely  by  this 
means.     See  Fig.  3,  every  line  of  which 


Short,  broken  line,  reaulting  in  a  spotty  effect 
— a  fault  common  with  beginners.  The  white 
spaces  between  the  ends  of  the  lines  are  very  con- 
spicuous. 


The  opposite  in  character  to  A.  Lonr,  unbroken 
lines,  but  so  severely  straight  as  to  be  hard  and 
dry  in  general  appearance. 


Short  lines.  Individually  they  may  be  very  good, 
as  they  curve  freely,  but  the  combination  is  fussy 
and  hnicky. 


Direction  of  line  not  bad,  but  rather  too  coarse 
to  be  agreeable.  Wide  spacing  of  lines  on  light 
portions  adds  to  coarseness  of  result. 


VARIOUS  METHODS  OF  RENDERING. 


wash;  but  in  using  lines,  the  query  at 
once  arises  as  to  what  direction  they 
shall  take.  A  method  is  something  one 
must  grow  into  from  a  small,  simple  be- 
ginning. The  accompanying  illustration 
(Fig.  2)  is  an  example  of  rare  skill  in 
method.  There  is 
an  utter  absence  of 
anything  rigid  or 
mechanical  in  the 
whole.  Observe  how 
softly  the  edges  of 
the  drawing  merge 
into  the  white  of  the 
paper.  The  vigor 
of  the  drawing  is 
gathered  in  the 
doorway  itself. 

The    simplest 
method    is   obtained 


is  vertical.  This  illustrates  the  value  of  a 
good  individual  line.  It  will  be  observed 
that,  although  vertical,  these  lines  are  not 
severely  straight  and  stiff ;  they  tremble  a 
little,  or  have  a  slight  suggestion  of  a 
curve.  In  the  shadow  at  the  bottom  of 
the  drawing,  each 
line  is  emphasized  at 
the  top  by  a  light 
pressure,  and  made 
thin  at  the  lower  end 
in  order  to  soften  off 
the  edges  of  the 
drawing  as  a  whole. 
Fig.  4  shows  an- 
other method.  The 
vertical  line  is  dis- 
carded and  the  freest 
possible  line  is  used. 
DigJModd^  direction^is 
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followed,  but  the  lines  go  in  any  or  all 
directions.  Which  is  the  better  method  ? 
The  answer  doubtless  must  be  that  the 
free  method  is  the  less  conspicuous.  It 
is  bettei^  adapted  for  general  use — the 
more  natural — in  the  showing  of  various 
surfaces  and  textures. 

The  five  illustrations  on  page  758  show 
various  examples  of  method.  In  Fig.  A 
the  short,  broken  lines  result  in  a  spotty 


IT\ 
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Fig.  5.    Black  and  White. 

effect  caused  by  the  white  spaces  be- 
tween the  ends  of  the  lines.  This  is  a 
very  common  fault  with  beginners.  Fig. 
B  goes  to  the  opposite  extreme.  Long, 
severely  straight  lines  produce  a  stiff, 
mechanical  effect  which  is  very  unpleas- 
ant. In  Fig.  C  there  is  greater  freedom, 
and  the  feeling  in  the  lines  is  very  good. 
The  lines  are  too  close  together,  however, 
producing  a  fussy,  scratchy,  labored 
effect.  Fig.  D  is  an  example  of  lines  that 
are  too  heavy  and  too  widely  spaced. 
The  direction  of  the  lines  is  good,  espe- 
cially on  the  side  roof,  but  the  effect  is 
too  coarse  to  be  artistic. 

The  four  figures  mentioned  illustrate 
faulty  methods  that  are  very  common 
among  draftsmen.  In  Fig.  E  an  effort 
is  made  to  avoid  all  the  faults  shown  in 
the  others — the  harsh,  stiff,  coarse  line, 
the  spotted  effect,  and  the  scratchy, 
labored  combination.  The  lines  are  free 
and  natural,  and  the  effect  is  soft  and 
artistic. 

If  several  lines  are  drawn  parallel  and 
quite  close  together,  but  not  touching,  a 
gray  color  is  the  result.    This  is  termed 


Fio.  6.    Gray  and  White. 

a  half-tone  value.  Lines  drawn  so  close 
together  that  the  ink  of  one  runs  into  that 
of  the  other,  with  little  or  no  white  space 
between,  give  a  black  value.  The  white 
of  the  paper  untouched  by  the  pen  gives 
a  white  value.  Fig.  5  shows  only  two 
values — black  and  white ;  Fig.  6  also  has 
two — gray  and  white;  Fig.  7  has  the 
three — black,  gray,  and  white.   The  first 


Fig.  7.    Black,  Gray,  and  White. 

is  harsh ;  the  second  is  pale ;  the  third 
seems  the  most  satisfactory. 

This  is  a  safe  rule  to  follow — Get  into 
every  pen  drawing,  black,  gray,  and 
white.  Usually,  in  early  attempts,  there 
is  a  tendency  to  omit  the  black.  Look 
for  the  place  in  the  drawing  where  you 
can  locate  this  black ;  you  are  not  likely 
to  get  too  much  of  it.  Let  the  half-tone 
or  gray  be  rather  light,  midway  in 
strength  between  white  and  black.  A 
heavy  half-tone  is  a  dangerous  value. 
The  black  may  often  grade  off  into  the 
gray,  or  there  may  be  distinct  fields  or 
areas  of  each  value. 
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Number  Tw^elve— The  Dynamo 


THERE  are  two  common  methods 
of  generating  electromotive  force 
— by  chemical  action  in  a  battery, 
and  by  moving  a  conductor  in 
an  electric  field.  The  machine  which  pro- 
duces electromotive  force  by  the  last- 
named  method  is  called  a  Dynamo  or 
Electric  Generator.  Before  considering 
the  generator,  let  us  consider  the  subject 
of  magnetism  and  the  magnetic  field. 

The  Magnetic  Field 

A  permanent  magnet  is  a  piece  of  steel 
which  has  the  property  of  attracting  iron 
and  steel.  Experiment  shows  that  the 
space  immediately  surrounding  a  mag- 
net, called  its  "field,"  is  subject  to  the  in- 
fluence of  the  magnet.  This  influence  is 
exerted  in  definite  directions  or  lines, 
which  are  called  "lines  of  magnetic 
force,"  or,  simply,  "lines  of  force."  The 
first  figure  on  the  blackboard  represents 
the  lines  of  force  of  a  bar  magnet;  and 
the  second  shows  the  field  of  a  horseshoe 
magnet. 

The  strength  of  the  field  is  propor- 
tional to  the  number  of  lines  per  square 
inch  of  cross-section,  or  "density,"  as  it 
is  called. 

Tlie  Conductor 

When  a  current  flows  in  a  conductor 
(a  coi)per  wire),  the  conductor  is  sur- 
rounded by  circular  lines  of  force,  as 
shown  in  the  third  figure.  When  'the 
steam  pipes  of  a  radiator  are  giving  off 
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heat,  the  greatest  heat  is  in  the  air  im- 
mediately surrounding  the  pipe.  Simi- 
larly, in  the  case  of  the  conductor,  the 
greatest  density  of  the  lines  of  force  is 
near  the  conductor ;  at  a  slight  distance, 
the  field  is  comparatively  weak. 

The  Dynamo 

It  has  already  been  said  that  when  a 
current  flows  in  a  conductor,  a  magnetic 
field  is  created  around  the  conductor. 
Conversely,  if  a  magnetic  field  is  created 
around  a  conductor,  electromotive  force 
will  be  induced  in  it.  This,  then,  is  the 
fundamental  principle: — To  obtain  elec- 
tromotive force,  there  must  be  relative 
movement  between  a  conductor  and  a 
magnetic  Held.  Either  the  field  or  the 
conductor  may  be  the  part  in  motion. 

If  the  dynamo  be  constructed  accord- 
ing to  the  above — that  is,  consisting  of 
a  simple  bar  magnet,  and  a  conductor 
moving  in  the  field — an  electromotive 
force  will  be  generated  and  current  will 
flow,  if  the  circuit  be  closed.  Such  an 
arrangement,  however,  would  produce 
but  little  electromotive  force ;  and,  more- 
over, the  machine  would  not  be  efficient. 
In  order  to  increase  the  power  developed, 
certain  changes  are  introduced : 

(i)  The  magnet  is  greatly  strength- 
ened by  winding  vvire  which  carries  a 
current,  about  a  soft  iron  core;  this,  of 
course,  strengthens  the  field  also. 

(2)  The  iron  core  is  extended  and 
shaped  so  that  the  poles  will  be  close 
together.     This  is  shown  by  the  fourth 
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figure  on  the  blackboard.  The  curved 
shape,  and  the  slight  distance  between 
the  poles,  result  in  a  convenient  form 
and  a  strong  field. 

(3)  The  conductor,  instead  of  being 
a  single  wire,  is  made  up  of  a  soft  iron 
core  and  coils  of  wire,  so  that  the  num- 
ber of  convolutions  will  be  increased. 

Parts  of  the  Dynamo 

The  fifth  figure  on  the  blackboard 
shows  diagrammatically  the  arrangement 
of  the  parts  of  the  dynamo.  The  field 
cores  are  shown  at  A  and  A' ;  the  field 
windings,  at  F  and  F';   the  yoke,  at  B; 


the  pole  pieces,  at  C  and  C;  the  arma- 
ture, at  D;  and  the  armature  coils,  at  G. 
The  spaces  between  the  pole  pieces  C  and 
C  and  the  surface  of  the  armature,  are 
called  the  "air  gaps,"  shown  at  E  and  E\ 

These  are  always  made  as  small  as 
mechanical  considerations  will  permit,  so 
that  the  distance  in  air  through  which  the 
lines  of  force  must  pass,  may  be  as  small 
as  possible.  The  brushes  H  and  //'  are 
for  the  purpose  of  collecting  the  current. 

The  dotted  lines  show  the  path  of  the 
magnetic  lines.  These  lines  pass  through 
the  yoke,  the  field  cores,  and  the  pole 
pieces,  then  pass  across  the  air  gaps  and 
through  the  armature  core. 
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A  TelepHoEie  Pole* 

Derrick 

COME  remarkably  quick  work  has  been 
^  going  on  this  past  summer  in  the  con- 
struction of  a  new  long-distance  tele- 
phone service  between  New  York  and 
Boston,  the  crew  completing  a  daily  aver- 
age of  more  than  3,000  feet  of  line.  Prob- 
ably more  telephonic  messages  are  trans- 
mitted annually  between  these  two  cen- 
ters than  between  any  other  two  cities 
of  the  world;  and  the  American  Tele- 
phone &  Telegraph  Company,  which 
planned  the  new  avenue  of  com- 
munication has  determined  to  create 
the  best  telephone  and  telegraph  line 
in  existence.  An  efficient  aid  in  the  un- 
dertaking has  been  a  newly  invented  pole- 
derrick,  which  was  devised  by  one  of  the 


foremen  of  construction  of  the  Bell 
system.  Ordinarily  the  great  chest- 
nut or  cedar  poles,  weighing  a  couple 
of  tons  or  more,  are  erected  by  a 
score  of  men  struggling  with  unwieldy 
pike-poles :  but  this  simple  apparatus  en- 
ables four  men  without  difficulty  to  do 
the  work  of  twenty. 

The  new  contrivance  consists  of  a 
heavy  wagon,  with  two  28- foot  spars 
which  stand  like  an  inverted  V,  one  leg 
over  each  pair  of  wheels.  When  the  der- 
rick has  been  dragged  to  the  vicinity  of 
a  pole  hole,  it  is  guyed  to  nearby  trees  or 
rocks — or,  by  an  arrangement  of  crow- 
bars, to  the  ground — in  order  that  the 
heavy  pole  may  be  raised  without  over- 
turning it. 

Once  the  apparatus  stands  ready,  the 
men  screw  on  the  pole  cross-arms  and 


TELEPHONE  LINE  CONSTRUCTION.— OLD  METHOD  OF  POLE  RAISING. 
A  score  of  men  push  the  big  timber  upward. 
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spike  their  supports.  A  strong  logging 
chain  is  passed  around  the  pole,  well 
above  the  center  of  gravity;  and  the 
horses  are  hitched  to  the  draw-rope.  At 
a  signal  from  the  foreman,  the  horses 
start  on  a  steady,  even  pull,  whereupon 


derrick,  requiring  but  four  men,  two 
horses,  and  a  boy  driver,  saves  from  fif- 
teen to  twenty  dollars  a  day  in  wages. 

This  particular  construction  crew  has 
been  aided  also  by  a  "reel  wagon"  which 
allows  them  to  string  ten  wires  simul- 
taneously. The  essential  feature  of  this 
is  a  specially  constructed  wagon  ^vith  fvwQ 
wire-reels-  placed  horizontally  on  either 
side.  It  is  said  to  be  a  great  improve- 
ment over  the  old  method  of  stringing 
wires. 


TELEPHONE  LINE  CONSTRUCTION.-POLE-DERRICK  IN  OPERATION. 
By  means  of  this  device,  four  men  are  enabled  to  erect  a  two-ton  pole. 


the  ropes  tighten,  the  blocks  creak,  and 
straightway  the  big  stick  swings  clear. 
Two  of  the  men  guide  its  butt ;  and,  as 
soon  as  this  is  squarely  over  the  hole, 
the  horses  back  slowly,  and  the  stick 
drops  into  place.  Thereupon  the  fore- 
man climbs  the  shaft,  removes  the  chain, 
and  gives  orders  for  the  horses  to  be 
hitched  up  again  and  the  derrick  moved 
on  to  the  next  pole.  Meantime  the  pole 
is  straightened  up  by  the  "fillers,"  and 
th^  ^?irth  is  thrown  i'n  ?ibQut  itf    5uch  a 


••Key  Rotite**  Electrical 
Line 

•yHE  noted  "Key  Route"  Electrical 
*  Railway  in  California  is  in  many  re- 
spects unique.  This  double-tracked  line 
is  about  twelve  miles  long,  extending 
from  San  Francisco  to  the  outlying  sub- 
urban cities  of  Oakland  and  Berkeley. 
It  has  only  recently  gone  into  active  op- 
eration, Digitized  by  VjUU^IC 
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Terminal  of  "Kev  Route"  Electric  Railway. 

The  station  is  at  the  end  of  a  mole  extendine  8}i  miles  into  the  waters 
of  San  Francisco  Bay. 


Boats  run  regularly  from  the  dock  at 
San  Francisco  over  to  the  end  of  a  very 
long  mole,  where  is  located  the  large 
depot.  This  mole  is  one  of  the  longest 
in  the  world,  the  distance  from  the  main- 
land to  the  depot  being  17,160  feet,  or 
3J4  miles.  The  water  of  San  Francisco 
Bay  along  the  line  of  the  mole  averages 
20  to  30  feet  in  depth,  according  to  the 
tides ;  and  the  construction  of  the  long 
track- way  was  a  very  expensive  under- 
taking. 

None  of  the  ordinary  poles  and  trolley 
wheels  are  used  on  the  railway.  What  is 
known  as  the  "Brown  roller  trolley,''  the 
invention  of  Mr.  J.  Q.  Brown,  General 
Engineer  of  the  line,  has  been  adopted. 
A  roller  two  feet  long  is  attached  to  the 
top  of  a  diamond-shaped  iron  device.  By 
means  of  strong  steel  springs,  the  roller 
is  pushed  up  and  kept  in  constant  con- 
tact with  the  overhead  current  wire.  The 
device  is  so  constructed  as  to  allow  a 
vertical  play  of  six  feet  in 
order  to  conform  to  varia- 
tions of  grade. 

With  the  roller  trolley 
there  is  no  "jumping  the 
wires,'*  as  with  the  ordi- 
nary narrow  -grooved 
wheel.  This  cannot  occur 
unless  the  car  itself  leaves 
the  track.  The  roller  is  of 
great  advantage  also  in 
running  around  curves ; 
for,  even  at  high  speed,  it 
cannot  possibly  "skip"  from 
the  wire.  It  simplifies 
greatly  the  overhead  con- 
struction, doing  away  with 
a  1 1     trolley     frogs     and 


switches  except  at  right- 
angle  crossings,  where  a 
simple  special  design  is  em- 
ployed. 

The  wear  on  the  trolley 
wire,  also,  is  smaller  than 
with  the  wheel.  The  roller 
soon  wears  smooth  and 
bright,  and  does  not  be- 
c  o  m  e  corrugated  and 
pitted.  The  device  is  prac- 
tically noiseless,  for  the 
roller  is  packed  with  non- 
resonant  matter  that  almost 
entirely  destroys  the  vibra- 
tion. There  is  but  very  little  jar  even 
when  moving  at  a  high  rate  of  speed, 
while  the  train  runs  very  smoothly  and 
steadily.  The  roller  exerts  an  upward 
pressure  of  only  24  pounds  against  the 
trolley  wire.  To  operate  a  train  of  eight 
cars  moving  at  a  speed  of  50  miles  per 
hour,  requires  from  2,500  to  3,000  am- 
peres to  be  collected  from  the  overhead 
conductor. 


A  Sledge  Locomotive 

IX  the  Maine  lumber  districts  a  very 
^  curious  motor  is  utilized  to  haul  logs 
through  the  woods  in  winter  time.  It  is 
what  might  be  called  a  "sledge  locomo- 
tive," for,  in  place  of  the  ordinary  wheels, 
the  front  part  is  mounted  on  runners  as 
well  as  the  rear.  Under  the  heaviest  part 
of  the  motor,  however,  is  placed  a  wheel 


Loo-Haulino  Traction  Bnoinb. 


Bnoinb.  I  ^ 
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with  broad  tires  fitted  with  teeth,  which 
is  connected  with  the  main  shaft  of  the 
engine.  This  wheel  furnishes  the  trac- 
tion which  forces  the  motor  along;  and 
such  is  the  power  developed,  that  the 


compressor  occupied  a  central  position 
on  the  bridge,  and  air  lines  were  led  in 
either  direction  from  the  receiver  tank. 

Since    this    performance,    similar    ar- 
rangements have  been  put  in  operation 


SEMI-PORTABLE  COMPRESSED-AIR  PLANT  USED  IN  BRIDGE  REPAIRING. 


machine  will  haul  two  or  three  car-loads 
of  logs  along  a  fairly  level  road  through 
the  woods,  at  the  rate  of  from  four  to 
six  miles  an  hour.  It  is  brought  into 
use  after  the  snow  has  fallen  sufficiently 
to  form  a  fairly  smooth  surface  for  the 
runners,  and  it  will  ascend  quite  a  steep 
grade. 

Compressed  Air  izk 
'  Bridge  Repairing 

A  UNIQUE  feat  of  bridge  repairing, 
^^  recently  performed  on  the  Illinois 
Central  Railroad,  shows  the  high  state 
of  efficiency  that  compressed-air  machin- 
ery has  attained,  and  the  important  new 
fields  that  it  is  invading.  By  the  aid  of 
a  portable  gasoline  air-compressor,  field 
riveting  was  done  on  a  railroad  bridge 
without  in  any  way  hindering  traffic  over 
the  structure.  The  compressor  was  set 
outside  the  rail  a  sufficient  distance  to 
permit  the  passing  of  trains.  An  entirely 
new  floor  system  was  riveted  in  position 
in  this  particular  bridge,  without  inter- 
fering with  the  passage  of  trains.    The 


on  the  Illinois  Central,  on  both  new  and 
repair  work.  The  machines  are  generally 
placed  in  care  of  the  superintendent: 
and  after  they  are  started,  little  or  no 
attention  is  necessary,  except  the  filling 
of  the  oil-cups.  The  arrangement  of  the 
compressor  is  automatic  and  is  under  the 
control  of  the  engine's  governor,  thus 
making  it  economical,  both  in  the  use  of 
fuel  and  in  effecting  a  great  saving  in 
attendance. 

EnglisH  Railway  Adopts 
Electricity 

•yilE    Northeastern    Railway    of    En- 

*    gland  is  the  first  road  in  Europe  to 

grapple  in  a  big  way  with  the  problem 
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created  by  the  increased  cost  of  operation 
of  steam  railroads  and  the  increasing 
competition  of  electric  roads.  It  has  equip- 
ped 40  miles  of  the  busiest  portion  of  its 
line  with  electricity,  using  the  third  rail, 


present  the  accommodation  trains  be- 
tween Newcastle  and  TynemOuth  will 
run  at  an  average  speed  of  about  22  miles 
an  hour,  including  stops ;  and  the  express 
trains,  at  about  30  miles  an  hour. 


English  Elbctric  Railroad  Train. 

and  has  thus  become  a  pioneer  in  the  sub- 
stitution of  electrical  for  steam  motive 
power. 

It  would  be  difficult  to  find  a  road 
where  the  conditions  were  more  unfavor- 
able for  the  success  of  electrical  operation 
than  on  the  Northeastern,  but  the  pro- 
moters have  already  proclaimed  the  ex- 
periment an  absolute  success.  Traffic 
over  the  forty  miles  is  exceedingly 
heavy;  there  are  four  tracks  nearly  all 
the  distance;  and  crossings  and  other 
obstacles  are  numerous.  The  electric 
trains  that  have  been  installed  consist  of 
two  motor  coaches,  with  one  trailer  coach 
between  them.  They  are  operated  by  a 
continuous  current  obtained  from  a  single 
collector  placed  in  the  six-foot  way,  with 
a  return  circuit  through  the  running 
rails.  The  collector  rail  weighs  eighty 
pounds  to  the  yard,  and  is  placed  3  feet 
1 1 3/2  inches  from  the  center  of  the  track, 
and,  where  necessary,  is  protected  by  two 
creosoted  boards  bolted  against  distance 
pieces  on  each  side  of  the  rail.  Under  the 
protected  rights  of  way  of  English  roads, 
a  third  rail  needs  little  protection,  which 
is  extremely  different  from  the  condition 
presented  by  American  roads. 

The  electric  rolling  stock  consists  of 
motor  and  trailer  coaches  of  the  open- 
corridor  type,  lighted  and  heated  by  elec- 
tricity. Each  motor  car  is  equipped  with 
two  motors,  each  of  150  horse-power. 
The  motors  use'd  in  the  freight  service  are 
capable  of  hauling  a  train  of  150  tons  up 
a  grade  of  i  in  2y  at  a  speed  of  between 
nine  and  ten  miles  per  hour.     For  the 


Ingenious  Ne^r  Panel* 
Board 

OYSTEMATIC  arrangement  of  cir- 
*^  cuits,  avoiding  all  confusion  such  as 
often  results  in  the  wiring  of  large 
office  buildings,  is  the  result  of  a 
new  type  of  panel  -  board  installed 
in  the  great  Railway  Exchange  Build- 
ing in  Chicago,  Illinois.  The  panel- 
board  is  compact,  and  at  the  same  time 


Fio.  1.    Panel-Board  for  Office-Buildings,  i 
—  General p 
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Fio»  2.    Panel-Board  for  Office  Buildings. 
— Connections  to  Meter. 

gives  great  flexibility  in  connecting  the 
various  circuits  in  the  building  to  the 
metering  system. 

The  general  arrangement  and  connec- 
tions of  the  device  are  shown  in  the  ac- 
companying, illustrations.  The  board  is 
mounted  on  a  shallow  steel  box  and  is 
divided  into  two  sections,  vertically  (Fig. 
i).  At  the  top  the  feeders  from  the 
three-wire  service  enter,  and  are  led 
through  the  fuses  to  the  main  switch. 
The  neutral  passes  from  the  switch  down 
to  two  bus  bars  in  the  lower  portion  of 
the  board.    These  bus  bars  are  common 


Fig.  2.  In  the  latter  figure,  one  of  the 
meters  is  shown  as  registering  on  the 
two  right-hand  circuits  at  the  top  and 
bottom  of  the  panel.  When  the  lower 
one  of  these  offices  is  to  be  vacated  and 
the  other  retained,  the  meter  can  readily 
be  changed  to  the  one  circuit  by  merely 
removing  the  jumper  wire  connecting 
the  two,  thus  disturbing  no  other  wiring. 

The  wiring  of  all  the  meters  served  by 
each  panel-board  is  brought  in  at  the 
sides  near  the  top  ( Fig.  i ) ,  and  the  lamp 
circuits  lead  out  opposite  their  respective 
switches  at  the  lower  portion  of  the 
board.  The  wiring  on  both  sides  is  iden- 
tical, although  Fig.  i  shows  it  as  enter- 
ing one  side. 

Unscrewing  two  marble  slabs  at  the 
rear,  covering  the  fuses  and  wiring, 
gives  access  to  the  panel  itself.  Two 
small  doors  at  the  top  and  bottom  of  the 
case  near  the  edge  (Fig.  i)  can  be 
opened,  to  show  at  a  glance  which  leads 
are  connected  to  the  respective  fuses. 

World's  Largest  Stone 
ArcH 

OO  rapid  is  the  progress  made  these 
^  days  in  almost  every  line,  that  already 
the  record  of  the  noted  Luxembourg 
bridge,  completed  in  1903  (See  The 
Technical  World,  November,  1904,  p. 
311),  has  been  beaten  by  a  single-span 
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LONGEST  STONE  ARCH  IN  THE  WORLD. 
Erected  at  Plauen,  Germany.— Length  of  span,  nearly  296  feet. 


to  one  side  of  each  of  the  office  circuits. 
The  other  side  of  each  individual  office 
circuit  ends  in  a  terminal  on  the  board, 
and  from  this  terminal  a  wire  is  carried 
up  to  the  customer's  meter,  the  current 
passing  from  the  meter  back  to  the  other 
side  of  the  main  circuit,  as   shown  in 


structure  erected  in  1903-04,  at  Plauen, 
Germany,  which  now  ranks  as  the  long- 
est stone  arch  in  the  world.  The  Plauen 
bridge  is  about  59  feet  high  and  55  feet 
wide.  The  length  of  the  span  is  90  met- 
ers (over  295  feet).  The  structure  cost 
500,000  marks,  or  &|fliyd$^^2/«9RL>^lC 


£lectric  Danger 
Signal 

A  NEW  electric  signal  has  been  in- 
^^  stalled  along  the  line  of  the  Aurora, 
Elgin  &  Chicago  Electric  Railway,  for 
the  prevention  of  grade-crossing  acci- 
dents. It  is  an  electric  light  which  flashes 
at  right  angles  with  the  railway  tracks 
at  street  intersections,  so  that  passengers 
on  foot  or  in  vehicles  approaching  a 
crossing  are  warned  of  the  coming  of  a 
car  while  yet  a  long  distance  away.  At 
the  same  time,  an  electric  bell  starts  ring- 
ing. 

The    light    consists  of  an  8o-candle- 


power  arc,  and  is  so  arranged  as  to  shine 
only  up  and  down  the  intersecting  streets, 
and  not  upon  the  track.  It  is  set  in 
operation  on  the  approach  of  a  car,  by 
an  electric  contact  similar  to  that  em- 
ployed in  the  block  signal  system. 


New  Electric  Danger  Signal. 
Bell  and  lights  as  they  appear  at  a  grade  crossing. 
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New  Electric  Danger  Signal. 
Controlling  device  as  it  appears  at  side  of  rail. 

The  new  device  is  the  joint  invention 
of  Samuel  E.  Johnson,  station  agent  at 
Lombard,  and  Joseph  E.  Sauers,  of 
W'heaton.  The  signal  during  the  day- 
time is  the  electric  bell  which  formerly 
did  duty  alone.  Mr.  Johnson,  in  a  de- 
scription of  the  device  furnished  The 
Technical  World,  says: 

"The  bell  is  started  by  the  first  wheel  of  a 
train.  The  contacts  are  set  mechanically  and 
are  held  electrically.  The  controlling  device 
or  starter  is  connected  in  series  with  the  bell 
and  five  120- volt  incandescent  lamps,  the  lamps 
being  used  to  cut  do\^||i§d2ib9<toi4a^iity4*de 
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MANUFACTURERS 

Have  you  considered  the  advisability  of  refunding  your  floating  indebtedness  into  the 
more  permanent  and  convenient  form  of  a  serial  bond  issue? 

We  have  for  many  years  made  a  specialty  of  issuing  serial  bonds  upon  high-class  and 
actively  operating  manufacturing  properties,  well  established,  successfully  and  ably  man- 
aged. The  serial  feature  provides  for  the  gradual  retirement  of  the  debt  in  annual  or  semi- 
annual amounts  of  such  size  that  the  payments  are  easily  met  and  yet  gradually  retire  the 
indebtedness.     It  is  becoming  more  and  more  the  policy  of  large  and  successful  concerns  to 

Refund  Their  Floating  Indebtedness, 
Increase  Their  Working  Capital,  or 
Extend  Their  Plants 

in  this  manner,  as  it  relieves  them  from  the  endless  trouble  of  discounting  notes,  and  also 
protects  them  against  the  contingencies  of  the  money  market.  4  We  handle  all  the  details  of 
such  issues  and  buy  them  outright.  4  We  have  lately  loaned  ^,650,000  in  this  manner 
to  some  of  the  best  known  manufacturers  in  the  country. 

IVe  solicit  and  r»ill  give  prompt  attention  to  all  correspondence  on  this  suhjea. 

PEABODY,    HOUGHTELING   &>   CO. 

E^labti^hed  iSeS 

1214  FIRST  NATIONAL  BANK  BUILDING        ::        ::        ::        CHICAGO 


Sp^tigenberg^S  Steam  and  Electrical  Engineering, 

A  complete  Library  in  one  voL 
695  Pages  648  Illiistratioiis  Price,  $3.50 

Spangenberg^S   ^57  Questions  and  Answers  Re- 
lating to  Steam  Engineering. 

192  Pages  Price,  75  cents 

(This  book  is  for  beginners  only)' 

Spangenberg^S  Practical  Arithmetic,  Self-Taught. 

228  Pages  Price,  50  cents 

These  three  books  sent  prepaid  on  receipt  of  $4.00 

GEO.    A.    ZELLER 

20    SOUTH    FOURTH    STREET    ::     ST.  LOUIS,    MO. 
Publisher  Established  1870 
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lYouC&nEarnl 

„        from 

:5ooo 

^        to 
A  Year  «&«  Real  Estate  Business 

Wft  teach  ;ou  by  iHAil ;  appoint  you  our  special 
reprtseiiLBtive;  liat  with  you  all  our  chnire  saLabio 
properitf?^  and  invesiQjiei'its;  htilp  yoa  secure  cublq- 
mcrs;  co-operaie  wiih  you  ami  assist  you  to  a  tiuiok 
Aucce^&  Do  not  fipend  tlie  bt^'^t  days  of  your  life 
WOE  kiriK  far  othera,  when  you  can  maks  an  iodepcu- 
dent  fortune  fur  yoiirEiielf,i 

Real  Estate  olfers  buttt»r  opportunitifla  thjin  any 
other  husmes&,  to  tneti  wiUiouLcHr^itaL  We  also  leacb 
you  Cental al  L^rolttiriaec  and  Insurance  Business. 

One  of  our  repress niii lives  says:  '*\  received  a 
fee  of  iSo'XOO  this  week  for  selling  a  piece  of  property." 
Anotber  writes  :  ''*Tdil  Itlttch  CADDot  be  said  in  prais« 
of  your  instiLiition-"  H umltyd^ of  others  tnnke  sinilJar 
start'ments.  Write  for  pariiculara  aod  Ff  ft#  BooHlCit* 
X\  iivill  interest  you. 


Be  A 

Busixiese 


H.  W.  CROSS  a  CO. 

CHICAGO 


Be  Your 

Own 

£oeA 


JUL1.11944 


RECEIVED, 

OOUKTRVSHIPPINGDEPT 


A  Time 
Recorder 
for  $20.00 

Make  the 

Perry  Time  Stamp 

your  Timekeeper, 
Our  Time  Stamp  and 
Co^t  Card   System  is 

Economical, 
Accurate  and 
Effective. 

Factories  employing 
oar  system  iiiid  it 
simplest  and  best. 
Each  employee 
records  li  is  own  time 
on  individuia];  cards. 

No  Chance  for 
Errors* 

Write  for  par  lieu  la  rs  to 

PERRY  TIME 
STAMP  CO, 

II   W.  H»dl*oQ  St. 
Chicago 


SCmNCB  AHD  I]!nrBNTION-:Coiitiiiued) 

supplied  to  the  bell,  as  the  signal  is  operated 
by  the  current  from  the  feeders  for  operating 
the  cars.  The  lamps  also  light  up  the  crossing 
at  night  when  a  train  approaches.  The  con- 
trolling device,  bell,  etc.,  must  be  insulated 
on  account  of  the  high  voltage  (6oo).  The 
system  is  arranged  to  protect  the  crossing  for 
trains  running  on  either  track.  The  distance 
between  the  starting  device  and  the  bell  may 
be  anywhere  between  500  feet  and  5,000  feet." 


Automatic  PHoto|(rapHy 

npHE  passenger  train  shown  in  the  ac- 
*  companying  engraving  was  running 
at  an  estimated  rate  of  50  miles  an  hour 
when  the  photograph  was  taken.  Yet, 
the  image  stands  out  as  clearly  as  if  the 


Smapshot  op  Train  Running  50  Milbs  an  Hour. 

Camera  was  opened  and  closed  by  electric  device  operated 

by  the  train  itself. 


train  were  motionless.  This  is  an  excel- 
lent illustration  of  what  might  be  called 
*'automatic  picture-taking,**  for  the  train 
literally  took  a  snapshot  of  itself.  The 
camera  •  was  set  up  at  the  side  of  the 
track,  fixed  at  the  proper  focus,  and  the 
shutter  of  the  lens  arranged  for  an  in- 
stantaneous exposure.  In  this  case  the 
shutter  was  estimated  to  have  a  velocity 
giving  an  exposure  of  only  one  thou- 
sandth of  a  second.  The  movement  of 
the  shutter  was  controlled  by  compressed 
air,  and  the  valve  connected  with  an  elec- 
tric battery  from  which  a  wire  was  ex- 
tended to  the  railroad  track.  The  con- 
trivance was  arranged  by  the  photo- 
grapher in  such  a  way  that  the  instant 
the  front  w^heel  of  the  locomotive  came 
in  contact  with  the  rail  at  the  point  where 
the  wire  was  attached,  an  electric  cur- 
rent would  release  the  shutter  valve  and 
make  the  exposure. ^'9'^'^^^  by  >^UU^iC 
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CRANE  RENEWABLE  SEAT  AND  DISC  VALVES 

The  Benewable  parts  are  made  of  hard  and  saperkor  composition;  far  better  than 
the  usual  composition  put  into  Valves,  and  we  do  not  hesitate  to  say  they  will 
last  many  times  longer  than  those  in  the  ordinary  Valve. 

They  are  especially  suitable  for  any  hard  work  where  extreme  pressure  is  used 
and  where  the  wear  and  tear  on  the  Valve  is  most  severe. 


Hew  York 
Philadelphia 
Baltimore 
dndnnati 
St.  Louis 
Kansas  City 
Sioux  City 
Omaha 
St.  Paid 


tOriU  for  Comphf   VoeK^  Caiatogum 


CRANE  CO. 

CHICAGO 

ESTASUSHED   1866 


Minneapolis 

Salt  Lake  City 

San  Pnmdsoo 

Los  Ancdes 

Porttand 

Spokane 

Seattla 

Dolutli 


Qandllinch      ii 
9, 11,12, 14  inch 


'ST  AW      Foot  Lathes 
^^^^^J^      PowerLathes 


"Star'TathesKr! 

Higrh  grade  screw  cuttingr  engine  Lathes,  with  forged  crucible 
steel  hollow  spindles,  phosphor  bronze  bearings,  gear-driven 
reversible  feeds  with  strong  friction  drive  in  apron,  patented 
spring  nuts  which  allow  quick  shift  of  change  gears,  also 
Draw-in  Chuck,  Gear-cutting,  Milling  and  Taper  Attachments 
if  desired. 

Suitable  for  electrical  and  repair  work,  model  makers, 
gunsmiths,  technical  schools  and  fine,  accurate  ma* 
chine  shop  and  tool  room  service.  Ask  for  Catalog  B. 

TO 

The  Seneca  Falls  Mfg.  Co. 

Seneca  Falls,  N.  T.,  U.  S.  A. 


115  Water  Street 


»rc  the  standard  for  accuracy,  workmanship,  design  and 
finish.      Whether  you  use  tools  to  earn  your  daily  bread 

or  for  amusement  and  relaxation  from  a  different  vocation,  it  pays  to  use  GOOD  tools. 

You  can  get  a  better  quality  of  bread  and  a  good  deal  more  pleasure.      Use  Starrett  Tools. 

Send  for  Catalogue  No.  17Q.     176  pages,  illustrated,  free 

THE  L.  S.  STARRETT  CO.       Athol.  Mass.  U.  S.  A. 


SPUR''  YOUR  BOAT 

If  s^DU  are  boildinsr  a  new  boat  and  want  to  set  the  ffreateet  speed  its  lines  will  allow. 
DT  if  yoa  have  a  boat  which  has  not  developed  the  pace  you  expected,  investiarate 

The  Cushman  Motor 

It  never  disappoints;  it  surpasses  expectations.    The  least  weight  for  the 

power  developed  makes  it  the  Best  Boat  Motor  on  the  market. 

The  Ne\«r  1905  Model  is  better  than  ever.    The  engine  proper  is  valveless. 

The  cylinder,  water  jacket  and  head  are  cast  in  one  piece.    It  is  the  simplest 

as  well  as  the  most  efficient. 

TUB   crSHlAN    aOTOa   holds   maoy   speed   records.      Made   In   SiDfto   and  Double, 

Cylinder  patterns,  atjprices  which  make  it  an  economical  engine  to  buy.     Handsome 

catalogue  In  press.    Write  now  for  booklet  and  circulars.    Ageat*  wasted  la  leadlas  auu-keta. 

We  make  a  fall  line  of  Statiooary  Engines  and  Automobile  Motors. 

Cushman  Motor  ComiMiny,  2014  N.  St^  Lincoln*  Neb.,  U.  S.  A. 

Member  National  Association  Engine  and  Boat  Manofaotarers.  ^ 

Pr  8m  oar  XxkObIC,  HatiaMl  Motor  Boat  Skow,  MadlMS  Sqaaro  Qardoa,  H.  T^  F*b.  If^lara^  Sb 
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Erfirnne  who  wl-h^'w  to  ks-(=[;  1 
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Learn  the  Violin 

It  i«  a  »ure  vource  of  r«venaei. 
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ileiiralii« 

'""  FREE 

IlutmcUoa 

Make  Kan*y  lAjy 
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luoomes. 

FrM  lAttnicti«B  by  Mail 

We  hare  been  nearly  a  year  arranKlngr  a  plan  of  Instruotlon 
by  which  each  student  can  have  the  benefit  of  Instruction 
from  experienced  and  competent  teachers. 

With  our  personal  letters  of  instruction  from  oar  teachers 
and  illustrated  course  of  lessons,  finger-board  chart  and 
hundred- paipe  book  containing  simple,  clear  and  concise 
Instructions,  beautiful  exercises  and  tunes.we  are  enabled  to 
teach  and  interest  the  student  in  a  way  never  before  possible. 

CompleU  Stiid«Bt't  Ovtfit 

Fall  GearM  Leit«r  lutrneUoiM  Root  OrefeMtrs  TIoIIb,  TIoIIb  Bow, 
Tloila  CsM,  Kxtra  Set  Boot  Sprelal  Blrlnga,  BoxorKotlB,  TobIac 
Pipe,  Fbi8er.Board  Clutft,  Extra  Rrldg«,  100-PSge  lavlracdoB  Book. 

We  furnish  the  above  outfit  for  your  use  in  learning,  and 
we  guarantee  that  you  will  learn  to  play  in  a  manner  satis- 
factory to  yourself  within  three  months.  For  full  particttlars 
of  our  extraordinary  offer,  write  us. 

Illustrated  Catalog  of  Violins  from  13.75  up.  Guitars  and 
Musical  Merchandise  of  all  kinds  at  very  low  prices,  free 
on  request. 


E.  To  ROOT  &  SONS»  Chicago 

EtUbllthed,  1857  369  WabMh  At«bm 


SdBHCB  Ain>  nrVBHTIOH— (Oontimed) 

Automatic    Fire-Alarm 

A  UNIQUE  device  at  a  newly  opened 
^"^  hotel  in  New  York,  attests  the  im- 
portance which  mine  host  attaches  nowa- 
days to  automatic  appliances  for  fire  pro- 
tection. 

The  contrivance  consists  primarily  of 
a  thermostat  with  an  ammonia  diaphragm 
attached.  This  diaphragm,  which  is 
about  the  size  of  a  five-cent  piece,  is  air- 
tight, filled  with  ammonia,  and  fastened 
inside  the  thermostat.  In  the  ceiling  of 
each  of  the  500  or  more  guest  chambers 
of  the  hotel,  is  set  one  of  these  fire- 
alarms,  connected  by  electric  wire  with 
an  annunciator  in  the  main  office  of  the 
hotel.  On  the  disc  of  the  annunciator 
appear  the  various  room  numbers.  If  a 
fire  breaks  out  in  any  room,  the  ammonia 
boils  directly  the  heat  reaches  130  de- 
grees, expanding  the  diaphragm,  and  es- 
tablishing an  electrical  contact  with  the 
wire  leading  to  the  annunciator,  thus  au- 
tomatically giving  an  instant  alarm.  If, 
for  example,  a  fire  breaks  out  in  room 
number  290,  a  glowing  red  light  appears 
against  the  corresponding  number  at  the 
central  station. 

Nor  does  the  system  end  here.  The 
annunciator  is  connected  with  an  alarm 
gong  located  in  the  engine  room,  where 
the  hotel's  fire  crew  of  ten  well-drilled 
men  are  constantly  on  duty.  Immediately 
the  alarm  is  given,  these  men  board  a 
special  elevator  maintained  to  be  used 
only  in  case  of  fire,  and  are  conveyed 
straightway  to  the  scene  of  trouble.  So 
perfect  is  this  system  of  fire  protection 
that  it  seems  hardly  possible  for  a  con- 
flagration to  gain  headway  where  it  is 
installed. 


For  Tapping  TKin 
Nuts 


pOR  tapping  very  thin  nuts,  sev- 
eral at  a  time,  the  device  herewith 
described  has  proved  very  satisfactory, 
says  C.  D.  King,  of  Brooklyn,  N.  Y.  The 
ilhistration  shows  a  section  of  the  fixture. 
It  has  a  socket  inoigf^^y^i^^ie 
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LunRenheimer  "Lever''  Throttle  Valves 


Especiany  adapted  aa  a  * 'Throttle"  fm  traction 

engines,  sawmills,  etc. 
Can  be  operated  by  handle  or  rod  attachment  from 

a  distance. 
The  discs  have  ball  and  socket  beaiinc  between 

them,   insuring   an  even   and  tight  bearing 

against  the  tapered  seats. 
Specify    "  LUHKENHBIMBR  "    and   order  from 

your  r 


Designed  and  guaranteed  for  working  pressures 
up  to  175  lbs. 

Made  in  brass,  sizes  !li  to  24  inches,  Indnsive, 
and  in  iron  from  24  to  6  inches,  inclusive. 

Cut  this  out,  send  to  us,  and  we  win  mail  you 
a  copy  of  our  catalogue. 


THE  LUNKENHEIMER  COMPANY 

Largest  Manufacturers  of  Engineering  Specialties  in  the  World 
Main  Officm^  and  WorKi:  CINCINNATI.  OHIO.  U.S.A. 

24  


UrancA^j 

Hew  Yorkt  M  Cortbuid  St.        Philsdelphlac  1488^8  OalioirhUI  St. 

lf«w  Orle«B«t  TnUno  Ifeweoaib  Bnlldlng 
London  I  S6  GrMt  Dover  St.  Paris;  84  BoalevBrd  TelUIre 


JEFFREY 

SWING    HAMMER 

PULVERIZERS 


Are  fully  described  in  Catalogue 
No.  50.  Mailed  Free  with  others 
on  ELEVATING.  CONVEYING, 
POWER-TRANSMITTING 
MACHINERY 

THE  JEFFREY  MFG.  COMPANY 

Columbiis.  Ohio.  U.  S.  A. 


^    Economical  Power 

In  sending  out  their  liLSt  specifica- 
tions for  gasoline  engines  for  West 
Point,  the  U.  S.  War  Department  re- 
quired them   *'to  be  OLDS  ENGINES  or 
equal."   They  excel  all  others,  or  the  U.  S. 
Government  would  not  demand  them. 

They  are  the  horizontal  type,  2  to  100 
H.  P.,  and  are  so  simply  and  perfectly 
made  that  it  requires  no  experience  to  run 
them,  and 

Repairs  Practically  Cost  Nothing 

Send  for  a  cataloeue  of  our  Wizard  Ensine,  2  to  8 
H.  P.,  (spark  ignition  system,  the  same  as  in  the 
famoiis  Oldsmohile) ,  the  most  economical  small  ^ 

power  ensine  made;  fitted  with  either  Jack- 

.  pvimp  or  direct-connected  ptimp.    Or,  ou:r^ 

^general  catalo£ue,  showing  all  8iz( 

^OlOS  GASOIIPC  ENGM  ^^lORKS^ 

L«slii0.MlciL 


GREAT    BURNHAM 


BUKJMUAM 


STEAM   PUMPS 

Will  not  short  stroke:  neither  will  they 
injure,  by  strikinff  cylinder  heads,  if 
suction  becomes  broken,  without 
chansre  of  throttle. 

MANUFACTURED  BY  THE 

UNION   STEAM   PUMP   CO. 

46  S.  Ifadifion  St. ,  Battle  Creek,  Mich. 

"Red  Books"  are  nearly  all  gone.     If  you 
havou't  one,  send  at  once. 


BURNHAM 

HIGH  DUTY  PUMP 

(PHANTOM) 


A 


DigJ^zed-byVjUU^lC 
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Tufts  College 


DBPARTHENT   OF 

ENGINEERING 

Civil.  Mecbanical,  Electrical 
and  Chemical  Bneineering 

New  Laboratories  and  Excellent  Equipment.  Beautiful  site 
within  four  miles  of  Boston.  Prei>aratory  Department  for 
students  who  have  had  ensrineerinff  practice,  but  insufficient 
preparation  for  college  work. 

For  information  concerninsr  courses  and  positions  of  srrad- 
oatea^  address 

H.  G.  CHASE,  Secretary, 

Tufts  College  P.  O.,  Mass. 

The  University  ef  Rocliester 

A  College  of  Liberal  Arts 

Scientific  Course  for  Technical 
Students 

Six  years  required  for  combined  College  and 
Engineerinc  degrees  in  co-operation  with  The 
Massachusetts  Institute  of  Technology  and 
Sibley  College  at  Cornell.  New  laboratories, 
thoroughly  modern  equipment.  Special  circu- 
lar and  catalogue  sent  on  application.    Address 


ik^ 


F.  L.  LAMSON,  Registrar 
Rochester,  N.  Y. 


Rensselaer     \ 


ao 


■■'.Sr 


^  ,J>olytechnicr^ 
^^l^,.   Institute, 

X       Troy,N.Y. 

UMalesuiun^tionsproTidedfor.  SendforaOstakwoa 


^  ^r  I   I  r>\/    LEABIHG  LAW  SCHOOL 
O    I    U  U  T     IN    CORRESPOTfDENCE 


LAW 


IFSTRUCTIOS 

Batabllsbed  Ln  1SQ2 


Pre|»fe6  ft^r  bar  fn  any  State.  C^'mbliieo  thuory 
and  pra<:tir<'.  Tt'it  booLa  U»ml  Are  nAxniy  a^  ii*ed  In 
|(<«.(lUiKn'Hk4J^ntP€h[K>Jrt-  TflaiCTh":'3  lawH,tyciTirli"M«s. 
Thrpd  Counwst— lu^KuinrColkire  Coume*  Post  Qmd- 
mitu  ana  lJii*>]iiCBa  l^w  CnurneR,  Api^rovod  by  the 
be  Dcb  antl  Imr .    Ku  1 1  juJtlcu  lare  f  !%■«» 

Chicago  Correspondence  School  of  taw 
BeAper  Bloclct  Chlcae(» 


EVERETT  E.  KENT 

COUNSELOR  AT  LAW 

Patents,  Foreign  and  Domestic.     Copyrights. 

Trade  Marks  in  all  States. 

Corporations. 

84  State  Street.  BOSTON 


SCIENCB  AND  INVEirriON-CContinned) 

placed  and  clamped  rather  freely  by  a 
coarsely  threaded  hand  nut,  and  finally 
pinched  tightly  by  a  set  screw,  the  tap- 
ping being  done  in  a  lathe  or  tapping 
machine  as  desired. 

A  is  a  cast-iron  holder  with  a  pipe 
handle;  and  fitted  into  it  is  the  steel 
sleeve  B,  which  has  at  one  end  two  turns 
of    a    very    coarse    thread    whereon    is 
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Device  for  Tapping  Thin  Nuts. 

screwed  the  hand  nut  C  The  pin  r  pre- 
vents the  sleeve.  B  from  turning  in  the 
holder  A.  Inside  B  is  the  inner  sleeve 
D,  with  the  recess  d  to  receive  the  nut 
blanks  E.  A  key  F  prevents  D  from 
turning.  At  its  rear  end  is  fitted  a  disc 
G,  upon  which  bears  the  set  screw  /. 
whereby  the  nuts  are  clamped  in. 

The  method  of  operation  is  to  place  the 
nuts  in  the  recess  d,  and  screw  up  the 
nut  C  by  hand,  which  is  very  quickly 
done.  Then  a  small  part  of  a  turn  of 
the  set  screw  I  with  a  wrench,  clamps 
all  firmly  for  the  tapping,  upon  the  com- 
pletion of  which  the  operations  are  re- 
versed. 


THe  Verasit 

IN  stereoscopes,  as  is  well  known,  plas- 
*  tic  vision  is  ensured  through  the  com- 
bination of  two  separate  views  of  the 
same  object,  corresponding  to  the  images 
formed  by  the  original  in  each  eye  re- 
spectively. ^The  superposition  of  these 
two  images  produce^p^yjip/^sf^vPPrfl 


ADVERTISEMENTS 


775 


ELECTRICAL  BOOKS 

p  1^  Q  ^  1^  £  3  S  !      Is  the  Watchword  iq  tho  Electrical  Profession  and  you  must  keep 
— — ^— ^■^— — —      in   touch  with  the  Masters  in  the  Field  or  you  will   Rust   Out. 


We  can  furnish  you  all  of  the  Latest  and  Best  Books  includins  works 
coverinc  the  entire  technical  field.     Write  for  our  New  Catalogue. 

^//  booi(,^  jmnl  pojta^9    prepaid    upon    receipt  o^  totvjf   puhli^bmr* ^    priem 

Publishers,  "  SOUND  WAVES"  '^'V^^^o^.T^'''* 

If  inteneted  in  Tdephony,  ask  for  sample  copy  of  '  'Sound  Waves, ' '  The  Telephone  Journal,  when  yon  write  for  Catalo£ue 


MOR£ 
fHAN 


400SIOyES 


CONCAVE 
GUARD 


-  'V 


DOUBLE 

EDGED -■^. 
WAFER 

BLADE 


>VIXHOUTi 
STROPPING 

AT  LESS  THAN  >i  CENT  A  SHAVE 

Tlilnk  wh&t  tbla  rnt-Ant  to  the  tnan  wha  torttti^t)  hionjull 
ftn  jt^affl  witli  *h(j  i>ld  fiiyle  riture  hefote  be  wr^p  uss* 

THE  SECIiET  ii  lo  tht^wifer  bUdcp,  duublti-e-ic^ia,  and 

in  ordinjtry  and  olh^r  frufptj  nzurs.  Kvery  Itlsilfr' ground 
wMh  diamonii  dn^t-^ill  ^Ive  vi  arftrsBo  oMO  to  40  iwrfeft 
?if|¥ir4  Btiflves.  accd^rdjujf  to  l^a  bti*rd,  wiQiout  b«>tin?r  i>f 
Btropiiltijr  tl<»viMd-  Tw€]v©  of  the&i?  di>iitilt?-i>dff**ii  hlades  pi> 
witb  purh  &ft.  Wo  uriifofinlj  eichirtfo  cTkp  nt'W  l»Udfl  fur 
Iwu  old  Ita^li'j^  rttUTtiedH  ^n  tbur^  \t^  Iwrnt^-twrt  ItLad^a  ftir- 
nj^li«d  with  QngiDal  cutflL  After  thnse  ari?  aU  oei>di  Beif 
OiiBj**  l*y  thi.i  fsc change  plan,  co0i  yju  less  than  0  cents  each, 
Thfl  raz.ur.aB  nhownn  i»  i^ctiaT'at^d  into  \\a  three  Rt^Eid  |»rts 
witb  thfl  blado  it'^Jj'  to  be  cliiiiu«d  int^*  (MXiritioh  for  ahayin^. 
Ntt^the  ton  rive  effort  of  tbe  douhlfM^diTP^  waf#.r  bUda 
when  r*ady  to  shavo  md  campir*  thij  Oni  feature  with 
my  other  ra^or.    Whtil©  fyuiflt  st^nt  in  vtilvft-liited  ca&». 

KCpTT  LFT  the  (fiilXf  Itf  PROVi  JTS^ttr  TO  YOU 
MiTj  i3*J   f.^r  ft  uj^KtlL.     TliJ  S.  1/    for  ASt  HEASON  Joud 

aWjI&ded  n(hiD  vti;DAL  Ftm  pekit  at 

ST.  LOITIS  fiJtl-OSlTION,  11*04 
ASi:  70UTI  DEAl.fcft.    If  Jifr  fl.iL*n'l  lell  hi  h*  fan  r'«- 
eiiF*  \\  tot  joq.     A I  any  rat«p  WrlLo  fur  fknr  lnte»«tknc 

TIb«  <?lUctte  dilcs  domiMiro 

Ii4;f4>:j-ign4?»;  LDUtLtivdUl  NilJooat  Bank,  Chlr:iww' 


ACTUAL 
SIZE 


TRIPLE  , 
SILVER  , 
J  PLATE 


100  COPIES  oi  a  letter,  piece  of  mu 
wlU"*  any  pen,  cnu  \>i- 


drmwinjf,  <jr  any  writinjT  on  any  Didlnnry  paper, 
.   Ml  tcsu  than  UO  miruite*  by  u^in^ 


THE    LAWTON    SIMPLEX    PRINTER 

U  \ti  the  Almplefit  nnd  chtvpet^t  petxwM  ever  InvitnUx).     I  tit  voflt  la  &a  e^ribct  faceitntk  of  arrllnarr 
wrllifnf-    Itrnwinj^  can  bt*  |irodno«d  In  tiwTeml  colore  At  on«  piinttni^. 

From  m  t<i  7&  gi:w?d  cujiW  ^an  b*  icuule  f  iom  any  typavrltl^^n  orlsinaj. 


Send   for   circulars   and       f      A    \fJ  TON      fv     T.  O  55  Y*"^  **-  J^*^  "^^o**^ 

free   3ami>leB   of  work       ^  ^^^    W     i    1^   m      i^J-      ^  1^  •       59  Dearborn   Su  Chicaec 


P 


A  ^1  ^  li  ^  IkT^V^  ^^  Valuable  and  Salable  Patents  Promptly  Secured. 
Za  I  l^^i^  I  ^%  Advice  as  to  Patentability  and  Commercial  Value 
^^  ^  .^^A  ^    A   ^1^  fr^^   ^   ^  ^    Write  for  Inventor's  Hand  Book 

SHEPHERD    &    PARKER,     Patent    LoLwyers 


*' During  the  piuit  ten  years  Mr.  Shepherd,  of  Shepherd  ft 
Parker,  has  obtained  for  as  a  sreat  many  Important  patents. 
We  hare  no  hesitation  in  heartily  recommending  him  to  any- 
one luKTing  need  of  the  seryioes  of  a  patent  attorney." 

HALLWOOD  0A8H  REGISTER  00. 


Mr.  Parker  on  Noyemher  l.  1903.  resigned  his  position  as  an 
Examiner  in  the  U.  S.  Patent  Office  to  enter  this  firm. 

Address.  844  6.  St.,  Washington,  D.  C. 
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lATENTS 

"  Taliukble  Book  on  Ftttenta  p  R  C  C  .  Tells  how  to 
ow  cofct.  How  to  8eD  a  Patent)  and 
Profit.  Qlree  Mechanical  Movements 
ora  Full  of  Money-Malring  Patent 
'  BOOK  FREE  toaUwho  write. 
itlT^  918  F.  Street,  iT  W.,  WaahlBgioB,  D.  C 

FFIOE,  290  Broadway,  New  York  City. 


F> 
secure  them  at  low  cot>t. 
What  to  Invent  for  Profit^  Qlvee  Mechanical  Movmnents 
Invaluable  to  Inventora^ 

0*VEARA  A  BEOCE,  Patent  j[tl]r«n  •l8'FTifre^t;~ir:'W.,  WaahlBgioB,  D 

NEW  YORK  OFFICE,  200  Broadway,  New  York  Cii 


PATENTS, 


CAVBATS,  TRADB- 
MARKS,    COPYRIOHTS 
AND  DBSIONS. 

Send  your  business  direct  to  Washington.     Saves 
time  and  insures  better  service. 

24  Years  Practice.    Personal  Senrtoe  Onaraoteed. 
SIGGERS    &   SIGGERS,    Patent  Lawyera. 

Suite  10,  National  Unloa  Bldg.,  WasMagton,  D.  C. 


TA^TEJ^TS  T7tA.T>E    MA.7KKS 

Obtained  Reglatered 

R.  William  Lots 

Suite  45*161  East  Randolph  Street,  CHICAGO 
Telephone  Main  1432 

Reglatered  Patent  Attorney 

Best  service,  most  reasonable  rates.  All  business  strictly 
confidential.  Correspondence  solicited.  Consultation 
free.  No  misrepresentations.  Free  guidebook  on  request. 


PATENTS 

FREDERICK  S.  STITT 

AttorBey*«t*Law  Kegittared  Fataal  Atteraay 

15  WILLIAM  ST.,  NEW  YORK 

Patents  obtained  in  the  United  States  and  Foreign 
Countries.  Trcde  Marks  tesistered.  Litigation 
conducted*   Examinations.    Opinions. 

PATENTS 

^L  SCCVRXD   OR   FEE    RETURNED 

Free  opinion  as  to  patentability.    Send  for  Guide 
Book  and  What  To  Invent,  finest  publication  is- 
sued for  free  distribution.    Patents  secured  by  us  advertised 
free.  EVANS,  WILKENS  6i  CO. 

No.  600  F  Street,  N.  W.  WaaKlngton,  D.  C. 


Louis  A- Hill 
RVTENT  ATTORNEY 

I33e  New  York  Avenue 
WASHINGTON.D.C. 


Tools 


Every  me- 
c  h  a  n  i  o 
should 
hare 


^^  ■  copy  of 

^^H      our  large  SOO  pace  catalogue 
-™  In  bU  tool  kit.    The  largest 

retail  hardware  stock  In  the 
world    at    your    command. 


'Everything  for  all  trades  at  wholesale  prices, 
Wo  carry  both  the  medium  and  the  very  best 

frrades.     Ask  for  600  page  Mechanica  Oata- 
ogue.    Free  to  any  addross.  10 

Montgomery  Ward   A   Co- 
Michigan  Ave.,lladlson  and  Washington  Sts.,Chicago 


AIR 


The  New  Art  Tool 

We  have  the  best  art  tool  in  use 
for  good  work.  Applies  color  by 
jet  of  air.  Saves  time  and  drudgery 
in  cleaning  up.  Will  send  descrip- 
tive Circulars  Free  on  request. 
_  .        _  Any  interested  in  fine  shading  or 

ART  WORK.  ^°»°"°«'^iiV!J?.YJlli?;°'^"'*^*'^- 

The  Air  Brash  Mfg.  Co.  134  Nassau  St..  Rockford.  111..  U.S.A. 


FOR 


8CIEHCB  Ain>  rnVBHTIOIl— (GontiiMied) 

more  true  to  nature  than  that  secured  by 
a  single  picture. 

That  similar  effects  are  possible  in  the 
case  of  "monocular"  vision,  the  picture 
being  inspected  with  one  eye  only,  is 
demonstrated  by  a  novel  instrument — the 
"Verant"  —  just  brought  out  by  a  firm 
in  Jena,  Germany. 

When  viewing,  with  one  eye,  photo- 
graphs taken  with  objectives  of  a  focal 
distance  noticeably  inferior  to  the  so- 
called  distance  of  distinct  vision,  viz,,  26 
centimeters  ( 10.2  +  inches) ,  an  observer 
of  normal  visual  power  is  incapable  of 
obtaining  the  same  angle  of  vision  under 


The    Verant. 
A  Device  for  Securing  Plastic  Vision  with  a  Single  Picture 

which  the  objects  present  themselves  to 
his  eye  if  the  latter  be  placed  at  the  point 
of  the  photographic  objective  and  di- 
rected successively  to  the  different  points 
of  the  object.  This  is  why  an  ordinary 
picture  fails  to  convey  the  impression  of 
plasticity  which  we  obtain  through  the 
direct  inspection  of  the  object  the 
photographs  are  taken  from.  Such  plas- 
tic effects  could  be  obtained  only  by 
means  of  a  magnified  copy  of  the  photo- 
graph, which,  apart  from  the  additional 
trouble  and  cost,  would  be  disturbing  in 
the  case  of  the  image  of  a  distant  object 
(landscape  or  building)  having  to  be 
viewed  from  a  relatively  small  distance. 
In  the  verant,  a  virtual  magnification 
of  the  photograph  is  obtained  without 
any  additional  trouble  or  cost,  so  as  to 
have  the  various  parts  of  the  image  ap- 
pear to  the  eye  of  an  average  observer 
under  the  same  angles  of  vision  as  ob- 
tained when  the  photograph  was  takein. 
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OUR  AGENTS 
ALL   £NJOY 
THE 
jmOLE. 


THEY    MAKE 

MONEY,   AND 

LOTS  OF  IT, 

EASY. 


If  you  are  not  interested,  refer  to  some  live,  energetic  younsr  man— a  hustler— and  accept  In  retui 
"THE     TECHNICAL    w  O  R  L  D'-'^'^'^'^^^  ^^ 
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WKat  Is  Daus'  Tip-Top? 


TO  PROVE  ?'^''  '^"■' 

"Tip  Top^" 


is  the  b^t  and  aimplcst  device 
f ot  makine  100  otjpifcs  from  pen 
writteti  «nd  50  copjea  from 
typewritten  driffi^al,  ve  will 
ship  compI<^te  du  plica  tor,  cap 
dw!^  witlwut  deposit  on  tan  { 10)  days '  trial 

Price  $7*  SO  kaa  trade  dlscoimt  of       tfhc  /W  ..  -,i>,.-^ 
33^^  per  cent  or ^PO.UU  II6X 

The  Felix  G.  L,  Baus  Duplicator  Co- 
Daus  Building,  ill  Jolm  Street,  Hew  York  City 


DYNAMO    CASTINGS 


Punchinirs,  Caatinffs,  Materials 

and  Blue  Prints 

for  the 

FranKlin  Dsmamo 

Price.  $3.50  and  op 


Output  10  volts,  5  amperes.       Write  for  Circular  7. 

PARSELL  %  WEED 

129.131  W.  3t«t  St.  MEW  TOIK  CITT 


4-ADDT04- 

YOUR. SUCCESS 


^ALLMETAL 

^MODEI. 


;  Bo'^etimienowvoagtedinadMug 
long  columns  by  using 

I  THE  LOCKE  ADDER. 

It  minimizes  time,  expcnw  and  drudgery  of 
buglness  details.  Adds,  subtracts,  multiplies 
and  divides.  Capacity,  099,999,999.  Cannot  make 
a  mistake.  One  of  the  fastest  adding  machines 
made.  No  complicated  mechanism  to  get  out  of 
oi-der;  no  expert  repair  man's  bills  to  pay;  no  breaks  to 
cause  delay  and  inconvenience.  Ready  to  use  any  time, 
anyplace.  Simple, light, handy.  8ise,4xloy inches. 
All  metal.  Price,  $5.00,  prepaid  in  U.  S.  Send 
for  FREE  descriptive  booklet.  Agents  wanted. 
C.  E.  liOCKE  MFG.  CO.« 
82  Walaat  Street,  Kensett,  Iowa. 


Buy 
a  Locke 
Adder  to 


Save  Tour  Brain. 


THE     NEW     YEAR'S     NUMBER      OF 

The  Engineer 

is  the  largest  and  the  most  important  number  of  a 
power  plant  paper  ever  issued. 

The  price  of  a  single  copy  to  non-subscribers,  is 
50  cents.  Subscribe  now,  send  us  one  dollar,  and  you 
will  receive  the  New  Year's  Number  and  23  other 
numbers  during  1905. 

Let  us  tell  you  how  you  can  make  money  by  getting 
new  subscribers.  One  Dollar  a  Year.  Issued 
twice  a  month.    Write  for  free  sample  copy. 

The  Engineer  Publishing  Company 
357  Dearborn  Street       ::       Chicago,  Illinois 


SCIBlfCB  AND  UrVBNTION- (Concluded) 

This  is  ensured  by  using  an  achromatic 
lens  satisfying  two  additional  conditions : 
— the  focal  distance,  on  the  one  hand,  is 
fairly  identical  with  that  of  the  photo- 
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Thb  Verant  im  Usb. 

graphic  objective ;  and,  on  the  other 
hand,  the  lens  is  free  from  any  deforma- 
tion for  a  diaphragm  distant  27  milli- 
meters (1.06  inches)  from  the  nearest  lens 
surface,  the  rotating  center  of  the  ob- 
serving eye  having  to  be  placed  at  that 
point. 

These  different  conditions  will  result 
in  a  normal  eye  view  instead  of  the  small 
photograph,  a  distant  image  of  the  lat- 
ter being  free  from  any  deformation  (if 
the  eye  be  placed  at  the  point  of  no  de- 
formation), and  fulfilling  the  same  con- 
ditions as  to  apparent  size,  shadows,  and 
relative  distinctness  as  in  the  case  of  the 
objects  being  inspected  from  the  object- 
ive of  the  photographic  camera.  The  im- 
pression thus  produced  by  the  small 
photograph  will  be  much  more  true  to 
nature;  and  the  main  consequence  will 
be  an  unconscious  production  of  a  true 
image  agreeing  with  the  different  marks 
observed.  The  photograph  as  observ-^ed 
through  the  apparatus  will  therefore  pro- 
duce quite  as  plastic  effects  as  in  the  case 
of  being  regarded  with  both  eyes  through 
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J^'t^ery    detail    of  ihe    latent    type 

Modern  Battleship 

is  shown  in  this  wonderful  X-ray  chart- 
This  shows  onJy  a  very  small  part  and  half 
the  size  of  those  we  selL  The  ship  is  30 
inches  Ipug  and  every  detail  is  clear  and 
distinct.  You  can  measure  any  p<irt» 
The  correct  name  of  each  part  is  given 
below  the  engraving — 4^17  names  in  the 
list»  <L  Naval  experts  say  it  is  correct 
m  every  detail.  Everyone  with  good 
red  blood  in  their  veins  wan  is  a  copy. 
<L  It's  28  by  42  inches  and  comes  to  you 
iii  a  stout  tube  for  only  50  ce^ts  if  you 
order  HOW-  fl.  Agents  say  it's  like  finding 
money  —  sell  on  sight.      Why  not  you? 


The  Derry  Collard  Company 

Inc. 
256-C  Broadwaj'  NEW  YORK 
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HERE'S  A    FEW  OF   THE    PARTS   NAMED-THERE   ARE  407  IN  ALL. 


22 — l^inch  guns. 

23 — Sightins  hoods — 11-inch  armor. 

41 — Conning  tower— 9-inch  armor. 

42— Rapid  fire  guns— 1  pounders. 

63— Upper  fighting  top. 

69A— Code  signal — ,*,*We  can  defend  ourselves." 

70A— Speed  cone— "Full  speed  ahead." 

193— 6-inch  guns. 


278— Refrigerating  room. 

291— Crew's  hammocks. 

313— Broadside  torpedo  tubes. 

320  — Submarine  mines, 

336-12-inch  shells. 

344— Upper  dynamo  room, 

358— Exhaust  air  froniidf  nafaa  Eoom. 

362-6bal  bunkers.    -UOglV 
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Practical  Books 

Just  Ready— Centriftitfal  Fans,  by  J.  H.  Kinealy. 

M.  Am.  Soc.  M.  E.  Dealinar  with  their  desiflminflr,  construction 
and  UM  with  numerous  Formulas,  Illustra- 
tions and  Tables. 


Suitable  for  archi- 
tectural and  enflri- 
neerinff   drawinffs. 


8  NEW 
ALPHABETS. 


Ninth  Thousand. 
By  Mail  50c. 

Care    and    Handling    of    Electric    Plants. 

with  very  useful  table,  formulas  and 
BUffirestions  and  66  original  drawinflrs. 
In  limp  leather    .    .    .     Price  $1.00 


Spon  tr>  Chamberlain 

Publishers  TECHNICAL  BOOKS 

T.  W.,  Liberty  Buildlntf.         NEW  YORK 


Twentieth  Century 
Locomotives 

BY 

Angus  Sinclair  Company 


Newly  Published  and  is  the 

Best  BooK  on 
Railway  Machinery 

ever  published.  Ck>ntains 
chapters  on :  Elementary 
lessons  on  first  principles; 
steam  and  motive  power; 
workshop  operations;  loco- 
motive boiler  construction; 
compound  locomotives ; 
valve  motion;  machine  tools 
and  shop  appliances,  and 
on  nine  otner  subjects. 
profusely  illustrated. 

Contains  670  pacres,  6x9  inches. 

PRICE,     THREE    DOLLARS 

LOCOMOTIVE  ENGINEERING 

Department  T,  136  Liberty  Street 
New  York 


CONSULTING 
DEPARTMENT 

Dry  Battery— Electro-Gildintf  Bath 

Question  i:  How  can  I  make  a  pocket  dry 
battery  ? 

Question  2:  How  can  I  make  an  electro- 
gilding  bath  which  gives  a  red  color  like  14- 
or  i8-carat  gold?— 7.   V.  C. 

Answer  i:  Dry  cells  are  sold  at  such 
a  low  price  that  it  does  not  pay  an  indi- 
vidual to  spend  his  time  in  the  manufact- 
ure of  a  cell.  A  dry  battery  may  be 
made  in  the  following  manner: 

A  jar  of  the  desired  shape  is  made  of 
zinc;  heavy  sheet  zinc  should  be  used 
and  bent  into  the  required  form,  then 
soldered  in  such  a  manner  that  it  forms 
a  jar.  It  will  be  found  difficult  to  solder 
zinc.  All  parts  where  it  is  desired  the 
solder  should  stick  should  be  carefully 
cleaned  by  scraping,  and  clean  chloride 
of  zinc  used  as  a  flux.  The  zinc  should 
have  a  brass  binding-post  soldered  to  it. 
The  other  electrode  is  usually  carbon, 
and  should  have  a  similar  binding-post 
fastened  to  it. 

The  contents  of  such  cells  vary.  In 
Gassner's  cell,  the  following  mixture  is 
used : 

Oxide  of  zinc,  i  part  by  weight;  sal-am- 
moniac, I  part ;  plaster  of  paris,  3  parts ;  chlo- 
ride of  zinc,  I  part;  and  water,  2  parts. 

The  cell  is  sealed  by  means  of  covering 
with  pitch,  or  some  similar  material 
which  will  not  allow  salts  to  creep.  There 
are  many  other  formulae  for  the  contents 
of  the  cell,  which  are  used  with  success. 

Answer  2:  The  following  solution, 
recommended  for  red  plating,  should  be 
used  hot  (at  the  boiling  point)  with  a 
platinum  wire  for  the  anode  and  with 
high  current  density : 

Phosphate  of  soda  (crystallized),  60  parts; 
bisulphite  of  soda,  10  parts ;  cyanide  of  potas- 
sium (C.  P.)»  I  or  2  parts;  neutral  chloride 
of  gold,  2  parts;  distilled  or  rain  water,  1,000 
parts. 

First  dissolve  the  phosphate  of  soda  in 
800  parts  of  hot  water.  When  thoroughly 
dissolved,  filter  the  solution  if  not  clear, 
and  allow  to  cool.  Dissolve  the  gold 
chloride  in  100  parts  water,  and  the-bi- 
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-Compendium  of  Drawing 

A    COMPLETE    CYCLOPEDIA 

For  the  Library,  the  Shop,  the  Student 

900  Pages-1,000  Qlnstrations,  Folding  Plates,  Ztc. 
SENT 

FREE 

FOR  EXAMINATION 

DEGULAR  price,  $10.00,  reduced  nearly 
one*lialf  In  order  to  introduce  the 

work.  No  more  comprehensive  treatise  on 
drawinjj  ever  published.  $25.00  would  not 
buy  separate  volumes  covering  the  subjects. 
Practical  test  questions  combine  the  advantages  of  a  text-book  with  a  Cyclo- 
pedia of  Drawing, 

OSWALD  GUETH,  M.  E.,  Cooaultmg  Engineer,  Technical  Editor  of  "Cold  Storage 
and  Ice  Trade  Jouroal/'  New  York,  says:— '' I  consider  the  'Compendium  of  Drawing* 
very  thorough  and  complete  for  home  study,  and  of  excellent  value  for  reference." 

INTRODUCTORY  OFFER 

NOT  GOOD  AFTER  FEBRUARY  28th 

BOTH  VOLUMES  sent  free  on  approval  (express  prepaid).    Keep  them  five  days. 
If  satisfactory  send  $1*00  and  $1,00  per  month  for  five  months  thereafter. 
Otherwise  notify  us  and  we  will  transfer  them  absolutely  free.    They  have  a 
permanent  utility  that  makes  them  a  desirable  acquisition  to  every  library. 

LIST  OF  AUTHORS  AND  SUBJECTS 
P«rt  I 

Prof.  E*  Kentson,  It.  I.  T.        .       .        , Mechanical  Drawinsr 

Frof.  H.  W.  GMlJ^Ntit,  M,  L  T ♦        .       Shades  and  Shadows 

Prof*  D.  A.  Gregg,  M.  J.  T.       ,        .       ,  ,       .       Renderin^r  in  Pen  and  Ink 

Prof.  W.  H.  Lit  wren  cb,  M.  I.  T.  .       . 

Frank  CitoUTEAU  Broww.  Arch.,  Boaton     . 

Pirt  H 
Prof.  W.  H.  JXMBB.  M.  I.  T.        ,       .       .       . 


Perspective  Drawingr 
Arch.  LetterinfiT 


PBor.  C.  L.  GRirriM,  formerly  J'a,  State  CoUcire 


Wm.  Neubhcker,  N.  Y.  Trtide  School, 


Shofct  Metal  Pattern  DrafUnfir 
Tmsmithinff 


AMERICAN  SCHOOL  OF  CORRESPONDENCE 

CHICAGO,  ILL>,  U.  5,  A. 


Working:  Drawinar 
Mechanism 
Machine  Desism 
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^^  <^   cr  i^  J 
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ON  receipt  of  an  inquiry  from 
a  prospective  purchaser  we 
asked  how  his  attention 
was  called  to  our  machines,  2uid 
here  is  his  answer:  "We  have 
one  of  }our  machines  euid  want 
another."  Hlf  a  machine  does 
good  work  and  has  the  lasting 
qualities  so  that  your  repair  bills  are 
reduced  to  the  minimum,  and  re- 
quires ordinary  skill  to  operate  and 
is  easier  2uid  quicker  to  adjust  than 
other  tools,  you  will  want  to  know 
about  it,  so  write  for  catalog. 


Bignall  A  Heeler  Hfg.   Co. 


EdwardsvUle,     ^ 


^     minoU 


From  MaKer^ 

I  Office  Desks 

Chairs 

Tables 

Telephone  Central  4073 
174  Wabath  AveniM 

A.  H.  Andrews  Co.,  Chicago. 


.^^as^n^^rr^   J^ttUng  gUupes  for  ub.   BrKprofltB. 
ftHMfHJi  OurSI-pase  FRfi£  ETE  BOOK 
^5S5^'^K55»  tellfl  how.    Wrtte  for  It  today. 
JAUKSOKUH  OFTICAL  UOLLEQE,l>ept.936,Jack8oiuMlcb. 


KEROSENE  OIL  ENGINE 

SUdonary.  Marine,  Portable.  Send  for  Catalog. 

Int'l  Power  Vehicle  Co.,  379-8I  Dearborn  St.,  Chicago 


THE  CAUCUMETER 


ADDS  HUUTIPLieS  ETC, 

k>-     mM^Km^^^^m  fAPoj.AccuQAre.     '  ""^ 

■^■'^HBm^^^V    SERVmiEABLE.  SMALL, 

^  jd  -  ;  PERncT  constriction: 

loLD  ONLY  ON  iTsi     AUTOMATIC  CARRIER 
t^fRTTE  FOR  GkTALOCUE  NO  II  AND  iODAY  FREE  TRIAL 

THE  HORSE  a.  WAL^  CO.,  TRENTm^JSid 


CONSULTING  DBPARTHBNT-(Continaed) 

sulphite  of  soda  and  cyanide  in  the  re- 
maining 100  parts.  Pour  gold  solution 
slowly,  with  constant  stirring,  into  the 
phosphate  solution,  which  acquires  a 
greenish  or  yellow  tint.  Now  add  solu- 
tion of  bisulphite  and  cyanide  promptly, 
and  the  solution  becomes  colorless.  If 
this  does  not  give  deep  enough  red,  use 
a  gold  cyanide  solution  with  the  addition 
of  a  little  copper  cyanide. 


Turbine  Tube 

Question:  Kindly  give  me  the  necessary 
information  how  to  design  the  turbine  tube 
shown  in  the  accompanying  sketch.  The  tube 
is  8  feet  in  diameter  and  made  of  steel  plate. 
What  is  the  pressure  against  the  sides  of  the 
tube  at  the  different  heights ;  and  how  thick 
shall  the  plates  be  to  withstand  the  pressure, 
the  allowable  stress  being  12,000  pounds  per 
square  inch? — C.   \V.  B. 


HiqhWatg^ 


Months  Free 


-a 

^^^B  If  you  are  interested  in  any  kind  of  investment, 
^^^^  Oil,  Mininsr,  Plantation,  Industrial,  Lands,  Stocks. 
Bonds,  Mortflrasres,  etc.,  send  us  your  name  and 
address  and  we  will  send  you  The  Investor's  Review  for  three 
months  free  of  charsre.  A  journal  of  advice  for  investors. 
Gives  latest  and  most  reliable  information  concerning  new 
enterprises.  Knowledire  is  power.  Great  opportunities  come 
and  so.  Great  fakes  likewise.  Get  posted  before  investing- 
Write  to-day.    1IVB8T0R'4  REVIEW,  l&SO  Vaff  Bld^.,  VBICAGO.  ILL 


Answer:  The  pressure  at  any  cross- 
section  of  the  pipe  can  be  determined  by 
multiplying  the  head  in  feet  at  that  sec- 
tion by  the  factor  .433.  The  greatest 
pressure  on  the  first  300  feet  length  of 
pipe  will  be  that  due  to  the  head  of  18 
feet.  This  corresponds  to  a  pressure 
of  7.8  pounds  per  square  inch.  The 
greatest  pressure  on  the  last  section  will 
be  that  due  to  the  total  head  of  55  feet, 
and  is  equivalent  to  23.8  pounds.  By 
use  of  the  following  formula,  the  neces- 
sary thickness  of  the  tube  can  be  de- 
termined : 

_    DY.P 


in  which  t  is  the  thickness  in  inches ;  D, 
the  diameter  in  inches  (96)  ;  P,  the  press- 
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^pavlc  ^a\remor;  coolixigf  s^istezxi  tnai:  rtiBxcs 
ptiziOLp^  asao  Tan.^  uiiii.ecc.9.$ar;^;  ^c^v^ev^l  bi^alces 
longf  Tv^eel  oasc;  l^ifgc  -wtxceis  and  ^3^^;  can- 
o^^  top;  -watcr-prooif  «i<3c  cnirfcain^;  plaH:e-gia55 
S'W^in^ing  iaront;  ana  o-fclieaf  xnairlccd  pyovis- 
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Rep3rci9en^ati%ne^  in  all  o+liear  leading    ciiie#. 
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For  Experts 


Engineers,  Architects,  Draughts- 
men— Students  or  Experts — 
should  get  acquainted  with  the 
resources  of  supply  for  all  drawing 
and  sketching  materials  offered 
by  this  house. 

Our  catalogue  contains  the  facts 
and  the  figures  about  it  all.  Our 
goods  contain  the  quality  that  real 
experts  appreciate.  We  send  the 
book  to  anybody  who  is  interested 
in  the  goods. 

Devoe  &   Raynolds  Company 

176  Randolph  Street,  Chicago 
Fulton  and  William  Sts. ,  New  York 
1214  Grand  Ave. ,  Kansas  City,  Mo. 


Averages  700  Pages 
with  700  Illustrations 

of  the  most  practical  and  in- 
itructive  articles^  regarding  the 
designing,  building  and  oper- 
ating of  motor-driven  vessels, 
that  can  be  written^;  price 

Sz,oo  a  year  dom^^stic 

2,50  a  year  foreign 

Sample  copy  free 
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COHSULTinG  DEPARTHEnT-(Coiltilllied) 

ure  in  pounds  per  square  inch  due  to  the 
head ;  S,  the  allowable  working  stress 
(12,000  pounds)  ;  E,  the  efficiency  of  the 
joint  (.7,  assumed).  Substituting  the 
value  of  P  (7.8)  for  the  first  section,  we 
have 


/  = 


96X7.8 


=  .0445  inch. 


2X12,000X.7 

In  a  similar  manner  we  find  the  value 
of  /  for  the  lower  section  to  be  .136 
inch. 

The  above  calculations  allow  for  the  static 
pressure   alone. 

When  the  water  is  passing  through  the 
tube,  there  will  be  certain  dynamic 
forces,  caused  by  change  in  direction  at 
the  bend.  This  will  necessitate  bracing 
the  pipe  at  the  bend  mentioned,  and,  of 
course,  it  should  be  properly  supported 
throughout  its  length. 


Cadmium  Test 

Question:  Kindly  inform  me  of  the  proper 
test  of  storage  batteries  by  means  of  the  cad- 
mium stick,  and  how  to  conduct  such  test. — 
R,  G.  H. 

Ansuier:  The  voltage  of  a  battery 
does  not  always  indicate  the  state  of 
charge.  One  method  of  finding  the 
amount  of  charge  in  a  storage  battery  is 
called  the  "Cadmium  Test."  The  appa- 
ratus for  making  this  test  may  consist  of 
a  small  piece  of  cadmium,  )^  inch  by  5.,^ 
inch  by  1-32  inch,  mounted  so  that  a 
glass  tube  contains  the  conducting  wire, 
wax  being  used  to  protect  the  soldered 
joint  of  copper  and  cadmium.  With  nor- 
mal conditions  of  cell  when  fully  charged 
and  on  open  circuit,  the  difference  of  po- 
tential between  the  cadmium  piece  and 
the  positive  plate  is  approximately  2.5 
volts,  which  is  sufficient.  The  cadmium 
test  is  usually  made  at  the  center  of  the 
cell,  giving  uniform  current  distribution. 
The  test  will  give  readings,  some  of 
which  are  below  2.5  volts,  if  hydrometer 
test,  temperature,  and  charge  data  show 
that  the  cell  is  not  fully  charged ;  but  if 
the  hydrometer,  temperature,  and  other 
data  show  the  charge  to  be  complete,  and 
the  cadmium  gives  .1  volt  or  more  below 
2.5  volts,  the  defective  plate  is  deter- 
mined by  individual  cadmium  readings. 
When  the  battery  is  discharged — thatds. 
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Preparation 
for  College 

BY  MAIL 

TnstructioKi  undep  the  direct  [on  of  the  resrul&r 
teachers  in  a  rKjident  enffineering  cuMege. 

Leaaona  prrpar«d  especially  for  home  study  by 
teachers  of  acknowled^red  standi  n^r. 

The  full  CoUege  PrefMiTatory  Cotiree  covtrra  the  nt- 
tramx  rartdrements  ofifurh  a  *:ollcge  cw  ARMOUR 
JNSTiTUTE  OF  TECHNOLOGY,  and  students 
sati^actortlif  completing  tkiscanT^c  are  admitted 
to  the  college  of  en^rineeTrinif  of  thttt  ^nJit■\t^ltiofl 
teitkout  further  examiiiationi-n  the  sttb^ctAtaken^ 

Ati  unusual  opportunity  tory&tino  men  cf  limit- 
ed meaiLs  to  pr^are  for  entrance  to  an  engineer' 
ins*  coUegid  Vr'LLhout  leaving  home  or  inter/ezin|f 
with  theij  reg-ular  work^ 

PARENTS  wlshinc  to  KEEP  THEIR 
CHILDREN  AT  EOXB  as  longf  as  pos- 
Btble  before  eendiiiE  them  to  college  will 
find  these  courses  of  Kteat  value*  There 
is  no  breaking  of  home  ties,  and  the 
student  not  only  has  many  of  the  ad- 
van  tages  of  a  private  tutor  hut  also  the 
eympathy  &d6.  encourneemeat  of  his 
parents. 

This  is  an  excellent  opportunity  for  teach^rt^Tid 
others  to  take  up  en^neeriner  studies  in  their  own 
hcivmes  and  at  their  own  convenience  under  the 
i^ldance  of  resicjent  school  teachers. 

In  addition  to  the  CoHeg^  Preparatory  Course 
inatructton  is  also  offered  in 

Mathemstics  (ArithmetiCp  Algebra,  Geonx- 
etJT  and  Trigonometry  > ,  Electrical, 
Mechanical,  Ste^m,  Sanitary  and  Civil 
Engineerlns;  Architecture,  Mechanical 
DrawinjTt  Telegraphy ,  Telephony  and 
the  manufacture  oi  Textllea  (Spiuiilae* 
Weaving  an^  KjitttJng] . 

SOd  jyage  iHuatrated  Bulletini,  givinj^  full  Snfor- 
inriation  a.T  to  courses,  trjichers^  methods  of  study, 
etc*»  may  be  had  upon  request, 

American  School  of  Correspoadence 

at 
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CHICAGO,  ILL.,  U.S.A. 
==^S«eDtiouTli«Teclmical  World,  Feb, '_ 
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CONSULTING  DBPARTMBNT— (Gontiniwd) 

to  1.8  volts — the  voltage  between  the 
cadmium  test  piece  and  the  positive  plate 
should  be  about  2.05 ;  and  between  the 
cadmium  and  the  negative  p^ate,  .25.  The 
cadmium  should  be  positive  to  both  ele- 
ments. The  voltage  of  the  cell  equals 
2.05  —  .25  (=  1.8).  If  we  have  a  cell 
in  which  the  conditions  tend  to  show  full 
charge  but  the  potential  difference  is  low, 
a  cadmium  test  is  made.  Whichever  plate 
shows  a  falling  off  from  the  normal 
reading,  that  plate  is  the  defective  one. 

The  following  precautions  should  be 
taken  in  making  this  test :  It  is  advisable 
to  have  the  cadmium  plate  wet  before  the 
test  is  made.  The  cadmium  plate  should 
be  shaken  occasionally  to  free  it  from  any 
bubbles  of  gas  that  may  form  on  the  sur- 
face. The  plate  should  be  washed  with 
water  every  time  it  is  taken  from  the 
cell.  The  simplest  way  to  accomplish 
this  is  to  keep  the  cadmium  tester  in  a 
beaker  of  distilled  water.  The  cadmium 
should  be  free  from  impurities  or  foreign 
matter  of  any  kind. 

The  surface  of  the  metal  should  not  be 
scraped  bright,  but  it  should  be  allowed 
to  oxidize  slightly.  There  is  a  difference 
of  potential  between  cadmium  and  cad- 
mium oxide ;  and,  as  the  bright  surface 
oxidizes  quickly,  it  would  be  practically 
impossible  to  keep  the  surface  bright. 
Care  should  be  taken  that  the  cadmium 
does  not  come  in  contact  with  plates  or 
connections.  This  may  be  prevented  by 
covering  the  cadmium  with  rubber,  and 
perforating  the  covering  with  numerous 
small  holes. 

Hardening  of  Steel  Tools 

Question:  Is  it  good  practice  to  use  acid 
baths  for  hardening  steel  tools?  If  not,  what 
is  a  good  formula? — E.  S.  K. 

Answer:  With  acid  baths,  excellent 
results,  so  far  as  the  hardened  surface  is 
concerned,  can  be  obtained.  Their  use  is 
not  advocated,  however,  as  the  after  ef- 
fect is  to  rot  the  steel.  A  bath  that  gives 
excellent  results  is:  Six  quarts  of  soft 
water,  one  ounce  of  corrosive  sublimate, 
and  two  handfuls  of  common  table  salt. 
Use  when  dissolved.  Another  formula 
for  making  tools  tough  and  hard  is:  yi 
teacupful  salt,  J/^  ounce  saltpeter,  i  tea- 
spoonful  pulverized  alum,  and  i  gallon 

soft  water.  Digitized  by  VjUOQiC 
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Ct^fiyHgliC^  11H4. 


F3.\t<nK  A|.pflc4j  F.T. 


A   GREAT   CARD    GAME 

EXTREMELY  SCIENTIFIC  YET 
HIGHLY  AMUSING 

OLD    AND    YOUNG    PLAY    IT 


We  ^Iso  make  John  T.  McCutcbeon's  "Bird  Center  Etiquette" 
and  the  new  190S  card  game 

FRENZIED    FINANCE 

so  CENTS  DIRECT  OR  AT  ALL  DEALERS' 


HOME  GAME  CO. 


92  Deo^rborn  Stra«t 
CHICAGO 


SPECIAL,  $L00.  POSTPAID 

This  Vest  PoGket 
EloGtrlo  Soareh  Light 

Every  One  G«araat««4 


NOT  A  TOY 


Beware  of  Cheap  laUatlone 


Bnt  a  nteftil,  pmeCleal,  darable  and  roBTealcat  artlele  for  everyone.  Fits 
nicely  in  rest  poclcet.  Ilaadjr  for  faraMn  to  take  to  bara  at  alffht.— No 
danger  of  Ire— can't  blow  out— always  ready— tiapiy  preoe  tiie  ba((*B 
aad  Toa  have  lasUat  llcht.  Invaluable  for  PIlTSIClAKS.  WATCHIEN, 
PLrMHERS,  CLBRGYaEN,  iniERS,  RAILROAD  SEN,  BANKERS,  HUNTERS. 
TRATILBR8,  KTC  Woaiea  folks  lad  U  handy  aboat  the  hoiue  for  eeiUr, 
dark  eornrri,  ete.— la  flMt,  everywht^re  a  brlgrht,  aafe  light  b  wanted.  Mo 
heat,  mateheo,  ehrmlcalt.  SAFE— a  ehUd  can  operate  It.  Ho  wire,  satoke, 
•aell  or  dirt.  Nothing  to  break— it  lasts  for  years.  New  Batteries, 
aoe.  Bulbs,  tSe,  each,  postpaid.  Can  change  instantly.  Once  you 
have  it,  von  would  never  be  without  It.  Send  today  for  fk«e  electrical 
cataioir-lt  shows  a  large  line  of  I'SEPIX  electrical  novelties  for  all 
purposes.    1GBHT8  aiake  big  aioney  eeiilag  oar  good*.    Write  for  terms. 

Sutoliffe  A  Co.,  618  8.  Main  8t.,  Fall  River,  Maes. 

k  RE  you  interested  in 
\  Dynamos,  Motors, 
Water  Power  Electric 
J  Plants,  complete,  or  parts 
'  or  castings!  Why  not  build 
one  using  oar  finished  parts 
and  try  your  own  winding. 
No  extras  orfurther  expense. 
Perhaps  a  good  water  motor 
is  what  Tou  are  looking  for; 
better  InTestigate  our  de- 
signs and  sizes  1-16  to  15  H.  P. 
Hay  be  yon  are  In  the  market  for  Marine,  Auto  or  Bicycle  Gasoline 
Motors  or  castings,  get  our  prices.  State  what  you  might  want  and 
get  benetlt  of  lowest  quotation,  enclosing  4  cents  for  catalogue. 

Good,  live,  hustling  representatives  wanted. 
C.  8.  PIPBR  *  €0.  4US  Cottage  Qrove  Ivenae,      .       .       CHICAGO,  ILL. 


If  your  Subscription  Expires 

with  fhis  issue  or  with  the  next,  or  if  you  are  not  a 
subscriber  see  the  special  announcement  on  pases  Yin  and 
IX  in  the  front  section  of  this  issue.    It  win  interest  you^ 


Home-Making 

A  New  Profession 

HOME-MAKING,  as   now   taught    in   some  of 
the  colleges,  ranks  as  a  profession  as  truly  as 
any  occupation — it  is  greatest  in  numbers  and 
greatest  in  its  effect  on  the  individual  and  on  society. 
"As  a  man's  home  is,  such  is  his  life." 

The  basis  of  this  new  profession  is  Hygiene — 
all  that  makes  for  health — peirsonal  hygiene,  health- 
ful surroundings,  healthful  food,  cooking,  clothing* 
care  of  the  sick,  the  right  care  of  children,  etc. 
Then  comes  the  Economy  of  Living — true  economy 
of  time,  effort  and  expenditure,  system  of  work, 
household  conveniences,  the  division  of  income, 
buying,  household  accounting,  etc.  Then,  the 
Simple  Life — living  in  a  simple,  rational,  artistic 
way;  and — most  important  —  the  Children,  whose 
health,  character  and  final  success  in  life  is  so  largely 
determined  by  the  home  care  and  training. 

Every  woman  who  would  like  to  have  something 
better  than  tradition,  hear-say,  and  scraps  of  informa- 
tion as  guide  in  her  life  work  will  be  interested  in 
the  Announcement  of  the  American  School  of  House- 
hold Economics  which  tells  of  the  authoritative 
correspondence  instruction  and  advice  given  by 
prominent  teachers  of  the  "profession  of  home- 
making.'* 

This  attractive,  illustrated  48-pase  book  wil4  be  mailed  free 
to  any  one  sendinK  a  postcard  addceis&ell  A/nS(  hLiB4-3311 
Armour  Avenue,  Chicago.  111.        nzeai:JV'XJVJrv;F'X1'>- 
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HAVE   YOU   WORN   THEM? 


fine  cln I h ,  ei; m; il j-  rt?wDniblfi  f <; e h 1 1 1 n.;ili  1  e  H i j vn  cjOf i d e , 
ami  cost  of  dt'iiliT*.  for  boi  of  ten,  26c*  ('"i  ^i-a^  euii-tO* 
HO  WASHING  OR  IRONING 
Wbon  riont'd,  iJJ^naM.  By  mail,  lO  collars  or  S 
pairs  of  cuffSi  for  30c*  Saiunlts  L-nlUrur  pair  ot 
oiiUi^  ff  ir  Gl\  In  U.  t*.  flLunipij,  Give  flirt'  hheJ  Btyle* 
REVERSISLE  COLLAR  CO.*  D«pt  W.,  BOSTON.  MASS. 
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CONSULTIITG  DEPARTMENT- (Concluded) 

White  Metal  Alloys 

Question:  Please  give  me  the  composition 
of  the  metal  used  for  lining  the  cross-head 
slides,  rod-brasses,  etc. — J.  E.  B. 

Answers:  An  alloy  composed  of  the 
following  is  commonly  used  for  lining 
the  cross-head  slides : 

Lead,  65  parts;  antimony,  25  parts;  copper, 
10  parts.  The  above  is  also  used  for  rod- 
brasses  and  axle  bearings.  Some  object  to 
white  metal  containing  lead  or  zinc.  It  has 
been  found,  however,  that  lead  and  zinc  have 
properties  of  great  use  in  these  alloys. 

In  the  German  Navy,  the  following 
alloy  is  used: 

Tin,  85  parts;  antimony,  714  parts;  cop- 
per, 73^  parts. 

Oil  Filters 

Question:  With  sponges,  hay,  and  burlap 
screens  placed  in  filter,  the  cylinder  oil  still 
deposits  on  the  crowns  of  boilers.  Kindly 
publish  in  The  Technical  World,  a  remedy 
for  same. — IV.  C.  E. 

Answer:  With  the  somewhat  limited 
information  which  you  have  given,  it  is 
hardly  possible  to  give  a  remedy  for  the 
trouble  you  mention.  We  do  not  know 
whether  you  are  using  a  standard  filter 
of  some  manufacturer,  or  whether*  it  is  a 
built-up  filter  of  your  own  make.  In  any 
case,  the  only  suggestion  we  could  offer 
at  the  present  is  that  you  should  renew 
the  hay,  burlap,  and  other  substances 
used,  whenever  they  become  saturated 
with  the  oil.  We  think  that  in  the  pres- 
ent instance,  your  trouble  may  be  due  to 
using  saturated  screens. 


Removing  Glaze  from  Emery  Wheels 

Question:  W\\\  you  please  tell  me  how  the 
glazing  on  emery  wheels  can  be  prevented? — 
H.  E.  P, 

Answer:  If  the  wheel  is  not  altogether 
too  hard,  it  can  sometimes  be  remedied 
by  reducing  the  face  of  the  wheel  to 
about  }i  inch,  or  by  reducing  the  speed, 
or  by  both.  Emery  wheels  should  be 
turned  off  so  that  they  w^ill  run  true  be- 
fore using.  A  wheel  that  glazes  im- 
mediately after  it  has  been  turned  off, 
can  sometimes  be  corrected  by  loosening 
the  nut,  and  allowing  the  wheel  to  as- 
sume a  slightly  different  position,  when 
it  is  again  tightened  by  ^^UU^IC 
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•THE  BEST**  OF  EVERYTHING  IN  LOOSE  LEAF 


The  Reliable 

is  a  file  of  the  prong  type,  having  many  improvements  over  any  file 
of  this  class  heretofore  made. 


THE 


RELIABLE 


FILE 


oroeKI""^^" 


pjk^Y  ROLL  BIHDER 
SjCNATURtBOOR 

^SS  COVERS 
SPEaALRECOftOS 
LOOSE  SHEfiS 
^f  ALL  MiHDS 


No  metal  hinges  to  mar  its  beauty  nor  wear  through  the  bindings 
to  scratch  the  desk. 

An  entirely  new  latch  that  is  simple  and  reliable. 

Improved  construction  of  the  prongs  that  gives  the  file  the  greatest 
strength  and  rigidity. 

Its  neatness  and  workmanship  has  never  been  equaled. 

Ask  your  stationer  to  show  you 

The  S.  fir*  T.  Reliable  File 

If  not  convenient  to  a  dealer  write  us  for  catalogue. 
We  make  quick  deliveries. 


H 


SIEBER  tr'  TRUSSELL  MFG.  CO 

ST.  LOUIS  AND  NEW  YORK  ^ 


JyT 
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The  Frederick  Post  Co. 

Makers 


28  Reade  Street 
New  York 


216  So.  Clark  St. 
Chicago 


BQCKET  ELECTR  C 


fCtwj^ 


FLASH  LIGHT » 


■  Tit  jic^    Tl>e  belt 

y     ...:..     .     I.  IlN>alw3ySreiicly^4lmp1yprie«(!iiciFai' 
[,  [I,     J.iu.L  taE.tcfic«9cc  «»^h.     Agrnt^  njike  Nit  ^"''-ineif. 
b^ii'J  ruri-iuloipie.  Tia  VIM  CO^  *iii  K.  Wk«  Su,  t'^^Mph 


The  Wortd'^i  Headquarters  far 

Electric  Novelties  and  Supplies 

If  Iff  El«ctrlc  W«  Hav«  it.    W«  UadrnflTAU. 


XDi««Tr^«  Lamps  and  Battery $8.00 

Battery  Table  Lttm:> 8.00 

Battery  Han^ri"?  La^p 10.00 

Telephone,  cum  plete 2.50,    5.05 

ElectrioDoor  Bella 1.00 

Electric  Carriage  Lamps 5  00 

Electric  Lanterns 2.00,    8.0O 

•8.00  Medical  Batteries 8.05 

•12  00  Belt,  with  Suspensory 2.50 

Telegraph  Outfits 2.00 

Battery  Motors 75c  to  12.00 

Battery  Fan  Motor «.50 

Bicycle  Electric  Lights 8.50 

Electric  Railway 8.26 

Pocket  Flash  Lights 1.00  to    2.50 

NeckUe  LIghU Mo,  1.00  and    lAt 


OHIO  ELECTRIC  WORKS.  Clevelaad.  0. 

Agent*  Wanted.    Bend  for  New  Catalogue  Just  Out. 


Do  Your  Best 

Some  Pertinent  Observations  Regmrd- 
ing  the  Wige-Emmer*s  Oppor- 
tunities of  Betterment 

THE  words  of  the  above  title  ap- 
ply, of  course,  equally  to  em- 
ployer and  employee.  For,  in  the 
last  analysis,  the  vexed  question 
of  capital  and  labor  resolves  itself  into 
one  of  mutual  right  as  between  man  and 
man;  and  nothing  can  be  regarded  as 
perfectly  right,  either  in  performance  or 
its  compensation,  which  falls  short  of  the 
best  possible  under  existing  conditions. 
The  labor  problem  is  a  moral  problem, 
and  for  that  reason  can  no  more  be  finally 
solved  by  convention  or  by  legislation 
than  can  the  world-old  problem  of  the 
uprooting  of  evil.  Each  individual — 
employer  and  employee — ^holds  the  key 
in  his  own  heart.  The  employee  must 
set  himself  right,  in  the  broadest  sense  of 
that  term,  before  he  can  claim  a  right 
to  advancement  at  the  hands  of  those 
who  are  right;  and  the  employer,  like- 
wise, cannot  avoid  doing  the  right  with- 
out eliminating  his  own  right  to  employ 
those  who  are  right. 

In  this  connection,  the  following  edi- 
torial, reproduced  by  permission  of 
Hearst's  Chicago  Evening  American, 
contains  much  food  for  thought : 

Don't  Do  Just  Enough  to  Earn  Your  Pay 
You  will  never  get  more  unless  you  are  worth  it. 

Among  the  young  men  who  are  fond 
of  making  sarcastic  references  to  Fate 
because  they  have  not  been  more  success- 
ful, this  expression  is  very  common : 

"I'm  earning  all  the  money  Fm  get- 
ting. I  don't  intend  to  do  any  more  work 
than  Fm  paid  for." 

This  rule  a  great  many  men  follow 
very  carefully.  They  estimate  what  they 
think  they  ought  to  do  to  earn  their  sal- 
aries, and  they  do  that  and  no  more. 
They  feel  that  they  are  absolutely  just 
to  their  employers  because  they  are  con- 
scientious in  their  effort  to  earn  exactly 
what  is  paid  for. 

This  logic  may  be  sound,  although 
usually  a  man's  estimate  of  what  his  work 
is  worth  is  not  very  accurate;  but  it  is 
about  as  dangerous  a  mental  attitude  as 
a  wage-earner  well  can  tafc^OViC 
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We  want  to  ftive  you  this  TT^,^* 

Lightning  Calculator  f  166 


The  Greatest  Laber-Saving  WorK  oil 
Figures  Ever  Published* 


A" 


BSOLUTELY  INVALUABLE  to  merchaTilfl,  mechamcs, 

irtAnufacturerB.^  bankers,  iiia<cbini!<itj]^  clerks  or  any  one 

who  handles  fsfinreo.      The  GnEATiiST   Book  of  its 

kind  the  world  has  ever  known.      The  itnswer  to  any 

question  LaaAoar^ily  found  ay  a  word  in  u  pocket  die- 

tionarsr.    This  book  reqaiited  35  years^  work  to  complete 

it.    No  matter  who  you  are  or  what  your  business,  this  book 

prevents  mistakesk    relieves   the  mind,  saves  labor,   time  and 

monty,  rnjlkOti  yuU  irult^pendent,  sure  antl  self-reliant  in  Pi^ure^. 

Ropp'g  New  CALnrLATOR  ta  the  Ffnal  conaummation  of 
dflvi^dn^  and  ImprDvini;  system  after  system  :  of  spending  thou- 
anndja  of  dollara  in  cjcr>cr1ment.ini:  and  in  making^  milliona  of  nii&' 
etillaneouji  calculatkina. 

It  IS  a  CAr.c:iT[.ATOR  that  positively  CALCtTLATEa  with  lit-htr 
n^njir  speedy  not  mereLy  a  limited  number  of  EAilY  uctmnplcfl,  but 
almQrit  every  conceivable  example  or  pittbk'm  that  may  occur  on 
the  farm*  in  the  Store^  Shop,  Bank,  OJTice  or  GountinjiriPOOin. 
Furthermore,  it  tjlcarly  teachcn  all  the  Latebt,  Shortest  and  Ea^esst  M^tiiodfi  knowti,  K  you  prefer  to  do 
your  own  calcuLatintt  with  ease,  speed  and  aci^uniLcy^  you  should  have  this  wonderful  book.  Tt  will  teach  you 
moreabout  liffhtninsCsdculation,  and  in  aAhorter  time  tJuin  all  the  ao-called  "Lisfhtnluff  Calculators''  com- 
biiied. 

The  ROPP  Sr^TETM  19  aunjvenuil  system  of  Tables,  showinc  at  a  fflanea  the  coat  of  artielefl  Bold  by  the 
BushoL  Pounds  Bundrsd,  Thousand^  Ton,  Ik>zenf  Yard  or  Gallon, 

The  Pl^RCE^NTAGE  TaBLKS  are  constructed  on  the  QtrAt^fttrf  l£X  ayatem,  and  are  far  more  compc^honaive 
and  conveoiont  than  any  system  ever  publish od  before. 

They  show  the  Interest  on  any  Bum,  from  S&e  to  $10*000*  for  yoars,  months  and  days,  at  regular  ratea, 
WrrHOLTT  TtrRNtNG  FagE£3  ;  lK3th  on  the  3«)  and  3€5  day  basia  (paf  e  143). 

They  ahow  the  Nkt  Pbocjeedh  of  any  bill,  discountisl  at  over  SOO  different  ratea—fnnn  1-16  of  l4,  to  BO  and 
401  off.  This  new  featora  will  greatly  asBiBt  Dealers  and  Jobbers  who  buy  and  seQ  at  various  discountSw  In  fljt- 
iuff  the  price*  and  profits  on  ^ooda. 

They  show  the  Present  Wortjj  of  any  debt  fof  1  year,  and  the  Compound  Interest,  to  40  years,  at  regu- 
lar rates ;  also  the  Amount  and  T resent  Worth  of  Annuities,  to  20  years. 

The  TAnLE£j  of  Mt;N3i'RATtoN  fposrea  M  toBB).  areatlabtioluteLy  correct  and  reliable  and  embrace  all  Practi- 
taTj  D[HEN£IT0N5.  They  show  at  a  glance,  the  contents  in  Square  and  Cubic  Fert  of  Lo^s,  Lumber,  Timber, 
Coid'Wood,  etc;  the  contents  in  SusHBLa  and  Gallons,  of  Comcribo,  Bins,  Waeonbeds,  Cistems*  Tnjaks, 
Wells,  etc. 

The  WAGfa  Taiiles  (pallets  BO  to  BSK  show  the  exact  Wage  when  working  by  the  Month  of  28  or 30  working 
days,  from  ^1  to  ^\ti^  per  month ;  by  the  W£BK«  from  |2  to  $25 ;  and  by  the  Day  from  $1  to  t5,  either  by  the  S,  9 
Or  10  hour  system. 

Tboutaadi  of  TalileB  of  VAliuble  e^Ictilktiems  fill  th*  booK-too  nameroiu  ta  tnentlvn  h«r«. 

We  g&ve  jou  this  Li^htnio^  Calculator  Free  on  these  terms. 

We  want  to  incre&se  the  Subscription  List  to  our  Monthly  Journal. 

The  foundation  of  civilization  rests  on  inventions  of  new  miLchlnery. 
To  keep  abreanlof  mechanical  ptofl'fefla  should  be  the  aim  of  every 
intelliifpnt  man.  Our  publication  kt'^ep?' you  infiLrmcfi,  and  it  jh  written  so  all  can  understand  it,  and  the  bsfst 
illustrated  of  its  clus;!.  HOD  ESN  MACfllnlERY  toata  yoa  |LO0  &  ye&r.  We  wont  to  get  you  started  read* 
iD]F  thia  paper  regularly,  and  therefore  make  you  this  o^cr. 

Send  us  your  subscription  at  once,  encloainfl:  fLOO,  and  we  will  tnall  you  Hodertt  MAchincrf  every  month 
for  one  year  and  the  CalcfUiftlor  FitEE  atonce^    If  not  juHtai>  represented,  send  the  book  ri^ht  back  and  we 
will  refund  your  money.    Don't  delay  accepting^  this  propoattton  ;  write  to-day- 
Kemember,  money  back  to-morrow  if  disKatisfted. 


MODERN  MACHINERY. 


MODERN  MACHINERY  PUB.  CO., 


COT  OFF  IIKKK  AND  MAIL  AT  ONCE 


Security  Bld^..  Chicago,  111.       ; 


Date- 


MoriEHN   MaCUINERV  PUHLISHTNG  COl, 

SJSCtRlTY  Bltilding,  Chicagcp, 
Gentlemen ;— Enclosed  find  ll-OO,  for  which  please  send  mo  Modem  Machinery  for  one  y«iir.  ftud  «t«o  Btod 
me,  free  of  all  chariE^^,  Kopp^a  New  Calculator  as  adveniaedin  Technl^  World- 


City. 


StateL. 
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LETTERS 

and  LETTERING 


A  IN  illustrated  Treatise  by  Frank 
I  Choutbau  Brown,  containing  210 
^  examples.  A  complete  and 
varied  collection  of  Alphabets  of 
Standard  and  Modern  Forms,  so 
arranged  as  to  be  most  practically  and 
conveniently  useful  to  ALL  who  have  to 
draw  letter-forms. 

Every  Draughtsman 

should  at  least  know  just  what  this  book 
is.  Our  illustrated  folder  gives  full  inform- 
ation and  a  postal  card  is  all  it  costs. 

"  LETTERS  AND  LETTERING  " 
measures  sU'^H  inches,  conUlns  934 
pages,  and  is  substantially  bound  in 
cloth.    Price,  postpaid,    .    .    92U>0 


BATES  CSb  GUILD  CO. 

42  CHAUNCY  ST.,  BOSTON,  MASS. 


Practical  Aid 

for  the  Stadent  and  Draftsman 

■iBte  to  TMSf  IrahttMU.  B7  OSOEOS  WlOHTWiOK,  AroM- 
tect.  Sixth  Edition,  reTised  and  eolaxsed  bj  O.  HuauBSov 
GCILLAUMB,  Architect.    $1.40w 

ArAlteetar*— Or4«n.  The  Orden  and  their  JEsthetto  Prin- 
ciples.   ByW.  H.Lui)e.    Illustrated.   60  Craio. 

ArdiilMtnro— StjlM.  The  HlstorT  and  Desoriptton  of  the 
Styles  of  Archltectare  of  Varioos  Oountriee,  from  the  Earli- 
est Period.  By  T.  Talbot  Bubt.  80  GeaU.  \*  Ordxbs  Aia> 
Bttlbs  ov  ABCHmcTCBB,  in  One  YoL   $1.4a 

AnhilMtar*— ]»«iln.  The  Principles  of  Deslflrn  In  Arohl- 
teoture,  as  deduoible  from  Mature  and  exemplified  in  the 
Works  of  the  Greek  and  Gothic  Architects.  By  Bdw.  Lact 
Oaabbtt,  Architect.    Illustrated.    $1.00. 

AmuUm  la  R«latloa  to  ArcUtootaro  aad  Bafldlaf  .  The  Laws 
of  Bound  as  applied  to  the  Arrangement  of  Bnlldlnga.  By 
Professor  T.  RoosB  BiaXB,  F.  B.  L  B.  A.  Mew  Edition,  Be- 
Tlsed.    aoCcaU. 

■atkeaatlcal  Drawiaf  lastraaMata  aad  Hew  to  Vw  Tkon.  One 
Imperial  Iftmo  volume,  bound  In  cloth,  oontaininff  16S  pages 
and  70  illustrations,  Including  eleven  dlfterenf  styles  of 
letterlnfr.    $l.«k 

Draaf  iitoauui's  Haaasii  or  How  Osa  I  Lmutb  IriUtoctaro  t  By 
F.  T.  Cajip.  Containing  hints  to  Inquirers  and  directions  in 
drauRhtsmanship.  Mew,  revised  and  enlarged  edition.  One 
small  volume,  cloth.    M  Coats. 

PorapMUTO.  By  ADA  Comb.  A  series  of  praetloal  lessons 
beprinnlng  with  elementary  prlndplee  and  canrlng  the 
student  through  a  thorough  course  in  perspective.  Thirty- 
three  Illustrations.   One  Umo  volume,  eloth.   $1.00, 

Scad  for  eoaplcte  €sUlot«o  Ho.  6S  Jart  iMSsd 

Wm.Te  ComstocK^ubii^Aer 

23  Warren  Street,  New  York 


DO  TOUR  BB8T-(C(mtinued) 

If  a  man  is  not  worth  more  than  he  is 
getting,  it  stands  to  reason  that  he  will 
never  get  more.  As  long  as  he  is  earn- 
ing his  present  salary,  his  employers  have 
no  object  in  paying  him  one  which  he 
doesn't  earn.  When  a  man  who  owns 
a  business  raises  a  salary,  he  does  it  be- 
cause he  finds  it  profitable  to  himself  to 
do  so.  There  is  very  little  sentiment  con- 
cerned in  the  transaction.  The  employer 
doesn't  pay  a  lazy  man  any  more  money  in 
the  hope  to  make  him  industrious.  That 
hope  would  never  be  realized.  He  does 
not  advance  the  salary  of  a  man  in  the 
expectation  that  the  man  will  be  worth 
more  to  the  concern.  The  employer 
knows  that  an  expectation  of  that  kind 
would  be  idiotic.  When  salaries  are 
raised,  they  are  raised  to  meet  the  grow- 
ing value  of  men  who  are  earning  more 
than  they  get. 

The  business  man  knows  that  to  keep 
good  men  working  for  him  he  must  pay 
them  according  to  what  they  do,  not  what 
they  would  do  if  they  got  more  money. 

In  all  kinds  of  business  where  men 
are  employed,  there  is  a  large  class  of 
clerks  and  other  wage-earners  who  work 
only  for  pay-day.  They  are  continually 
haunted  by  the  fear  that  they  will  do 
more  than  their  neighbor  who  is  paid 
the  same,  or  that  they  will  wear  out  their 
brains  in  order  to  make  another  man's 
fortune.  They  will  always  continue  to 
work  for  pay-day,  and  their  envelopes 
at  the  end  of  each  week  will  always  con- 
tain the  same  amount  of  money — or  less ; 
for  when  a  man  lacks  interest  in  what  he 
is  doing,  he  soon  begins  to  fall  off  in  his 
earning  power. 

Meanwhile  the  men  who  keep  inter- 
ested, who  are  not  afraid  of  doing  more 
work  than  they  are  paid  for,  and  who 
are  not  so  much  worried  about  wearing 
out  their  brains  as  they  are  about  using 
them  too  little,  are  the  men  whose  wages 
are  advanced.  Employers  learn  that  such 
men  steadily  earn  more  than  they  are 
paid ;  and  while  their  salaries  may  never 
keep  pace  with  their  value — there  would 
be  no  profit  in  employing  them  if  such 
was  the  case — they  at  least  are  progi;(ess- 
ing,  and  soon  will  leave  their  pessimistic 
young  friends  far  behind.      ^  ^     ^1^ 

Another  thing  which  the  man  wR6"goes 
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Mr.  Engineer 


If  you  are  an  operating,  station- 
ary engineer  and  are  trying  to 
keep  pace  with  your  profession 
^^^^^^^^^^^^^^^^^^^^^^^  by  making  use  of  other  en- 
gineers' brains  and  experience,  as  well  as  your  own,  that  is,  by  reading  the 
newest  and  best  of  everything  in  literature  that  is  devoted  to  the  interests 
of  moden  power  plant  engineering,  you  should  subscribe  at  once  for 

The  Practical  Engineer 

The  subscription  price  is  only  50  cents  a  year  if  you  subscribe  now, 
payable  in  advance.  It  is  published  on  the  first  of  each  month,  and  each 
issue  contains  64  pages  and  cover.  It  is  the  best  mechanical  journal  ever 
produced  anywhere  in  the  world  for  such  a  low  price. 

Write  for  Free  Sample  Copy 


The  Practical  Engineer,  *^Z'adl7p^1Vra. 


Agents  Wanted 

WE  want  good  agents  and  solicitors  to  procure  sub- 
scribers for  "The  Practical  Engineer,"  We 
pay  good  commissions.  "The  Practical  Engineer" 
is  a  good,  high  grade  monthly  journal  devoted  exclusively 
to  the  interests  of  stationary,  steam,  engineers.  Any 
good  subscription  solicitor  can  get  three  subscriptions  for 
it  while  he  is  getting  one  for  any  other  mechanical  journal, 
because  it  is  good  and  is  only  Fifty  Cents  a  year.  C  If 
you  are  a  hustler,  and  want  to  get  a  good  thing,  it  will 
pay  you  to    apply  at  once.       fFnfe  for  Free    Sample   Copy. 

The  Practical  Engineer,  ^^SiS^/"": 
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TEXTILES 


Do  you  know  anything  about 
this   interesting   subject? 

fl  Every  clothing  salesman,  every 
salesman  of  dress  goods,  every 
worker  in  fabrics  from  the  mill 
hand  to  the  superintendent, 
from  the  cutter  to  the  head 
tailor,  from  the  clothing  store 
or  dress  goods  department  clerk 
to  the  proprietor — should  have  a 
thorough  knowledge  of  Textile 
manufacture.  QThe  instruc- 
tion papers  have  been  prepared 
by  Textile  experts,  experienced 
teachers  and  prominent  mill  men. 
flThe  work  of  the  student  is 
guided  from  a  practical  stand- 
point by  practical  men.  No 
point  is  considered  too  trivial 
for  thorough  and  careful  ex- 
planation. The  instruction  is 
individual  and  proceeds,  step 
by  step,  from  the  simplest  prob- 
lems to  the  latest  practice  in 
up-to-date  Textile  manufacture. 

Our  Courses  are 
(Full  Coarses) 

Textile  Manufacturing,  Cotton; 
Textile  Manufacturing,  Woolen 

and  Worsted; 
Textile  Manufacturing,  Knitting 

(Special  Conrses) 

Cotton  Spinning;  Woolen  and 
Worsted  Spinning;  Knitting; 
Warp  Preparation  and  Weaving; 
Textile  Design  and  Fabric 
Structure;  Woolen  and  Worsted 
Finishing;  Textile  Chemistry 
and  Dyeing     .'•     .'• 

Catalogue  sent  upon  request 

American  School  of  Correspondence 


Armour  Institute  of  Technology 
chicago.  ill. 


UL.UUY    ^ 


DO  TOUR  BBST-(Gooclad6d) 

out  after  success  soon  learns,  is  that  when 
he  does  another  man's  work,  he  must  do 
it  better  than  his  predecessor  did.  If  one 
bookkeeper  or  clerk  takes  the  place  of 
another,  he  will  attract  no  attention  as 
long  as  he  does  the  work  exactly  as  it 
ivas  done  before.  If  he  does  not  do  it 
well,  he  will  not  be  likely  to  last  very 
long  in  his  new  position.  But  if  he  does 
it  better,  he  will  be  noticed,  and  will  stand 
an  excellent  chance  of  promotion. 

In  any  business,  ruts  are  soon  formed, 
and  the  man  who  takes  the  place  of  an- 
other finds  it  easier  to  get  into  the  same 
rut  and  plod  steadily  along  there,  satis- 
fied if  he  brings  down  upon  himself  no 
criticism.  He  is  usually  sorrowful  be- 
cause he  is  not  paid  as  much  as  the  other 
man.  He  does  the  same  work,  he  says, 
and  he  ought  to  get  the  same  pay.  But 
the  man  who  is  doing  the  paying  is  not 
looking  for  that  kind  of  substitute.  He 
is  in  a  rut  himself;  and  the  fact  that 
everything  is  going  on  as  fonnerly, 
makes  no  particular  impression  on  him. 
But  if  the  new  man  once  gets  out  of  the 
rut,  and  does  things  that  the  man  whose 
place  he  took  could  or  did  not  do,  then 
he  begins  to  be  noticed  and  marked  out 
for  advancement. 

All  young  men  are  naturally  anxious 
to  earn  more  money — ^to  get,  somehow  or 
other,  that  valuable  and  useful  thing 
which  is  known  as  success.  Unhappily 
the  systems  of  employment  in  use  by  the 
great  corporations  limit  the  opportunities 
of  vast  numbers  of  their  employees,  and 
make  it  necessary  for  many  of  them  to 
work  for  far  less  than  their  services  are 
worth ;  but  the  men  who  do  advance  are 
not  those  who  are  the  most  careful  to  do 
only  that  for  which  they  are  paid.  And 
big  corporations,  as  welt  as  individual 
employers,  are  alive  to  the  value  of  men 
who  can  learn  to  be  zvorth  more;  and 
that  is  the  kind  of  men  who  get  the  big 
salaries  in  the  end,  or  acquire  the  in- 
formation and  experience  which  enable 
them  some  day  to  get  into  business  for 
themselves  and  become  employers  on 
their  own  account. 


ition  Technical  World,  Feb.l 
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Overland  Limited 


<the  famous  electric-lighted  daily  solid  through  train  across 
the  continent,  is  the  most  luxurious  train  in  the  world, 
LESS  THAN  3  DAYS  EM  ROUTE 
.over  the  direct  linCj  via  the  only  double-track  railway^ 
k  between  Chicago  and  the  Missouri  River,  leaves  Chicago 
^^daily  at  8,00  p,  m<  The  California  flxpress  leaves 
^^  daily  at  11.00  p*  m.        The  'Best  of  Everpihing.^ 


Main  Highway 

Across  the  Continent 


Is  the  UNION  PACIFIC  ''The  Overland  Router 
If  you  contemplate  a  trip  to  California,  with  its 
lovely  seaside  resorts,  orange  groves,  beautiful 
gardens,  and  quaint  old  Missions,  the  only  way  to 
reach  these  magical  scenes  without  suffering  any 
of  the  inconveniences  of  Winter  travel  is  over  the 

Union  Pacific 

The  fast  trains  of  this  line,  via  Omaha,  reaching 
San  Francisco  sixteen  hours  ahead  of  all  compet- 

itora' 

« 

Inquire  of 

E.  L.  LOIMAX,  C.  P.  &  T.  A. 

OMAHA,  NEBRASKA 
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INDUSTRIES 

ARE 

OF  F  £  R  B  D 
LOCATIONS 


With  satisfactory  inducemeota, 
favorable  freight  rales,  g^xxi  labor 
conditions,  healthful  communities, 
on  the  lines  of 


THE  ILLINOIS  CENTRAL  RAILROAD 

—AND   THE 

YAZOO  Bl  MISSISSIPPI  VALLEY  R-  R. 


For   full    information    and    descriptive 
pamphlet,  address 

J.  C.  CLAIR., 

Industrial  CommlsvlooAfft 

1  Park  Row.         Chicago,  111. 


A  SUITABLE 
LOCATION 

For  any  business  man, 
professional  man  or  in- 
dustry is  easily  obuined 
by  consulting  the  Indus- 
trial Department. 

The  proposition  inb- 
mitted  will  be  attractive, 
embodying  just  the  infor- 
mation desired  to  intelli- 
gently consider  such  an 
important  matter  at 
change  of  location. 

Our  monthly  magazine 
of  Southern  opportunities 
will  prove  invaluable  to 
those  interested  in  the 
South. 


THE  LAND 
<3f  MANATEE 

Is  the  most  beautiful  seo- 
tion  of  America,  hereto* 
fore  without  rail  facili- 
ties. The  climate  is  de- 
lightful, the  atmosphere 
salt-laden  and  perfumed 
by  thousands  of  blossom- 
ing orange,  lemon,  grape 
fruit  and  guava  trees  and 
the  most  beautiful  and 
fragrant  of  flowers. 

A  land  of  perfect  health, 
ideal  living,  where  crime, 
trouble  and  ill  health  are 
as  yet  positively  unknown. 
Manatee  booklets  de- 
w:ribe  it  in  detaiL 


The  most  costly  piece  of  railroad  literature  ever  is- 
sued is  the  special  Southern  edition  of  the  Sbaboard 
Magazine  OF  Opportunities, — yes.  there  is  one  for  you. 
Ii  is  unique,  contains  no  advertisements,  but  hundreds 
of  full  page  and  half  page  photo-gravures — the  most  ex- 
quisite examples  of  the  modern  printers'  art,  and  each 
worthy  of  framing.  Sent  free  on  receipt  of  10  cents  to 
pay  postage. 


J.  W.  WHITE, 

General  InduetriaLl  Agent, 
PORT8MOVTH,  VA. 

SEABOARD    AIR    LINE    RAILWAY 


p? ^iS^ 

EMPLOYMENT 
DEPARTMENT  i 


ITO  EMPLOYERS— The  Technical  World  offers  its 
services  in  bringing  employers  of  skilled  labor  into  com- 
munication with  trained  and  efficient  men.  Write  the 
Employment  Department  full  particulars  as  to  the  quali- 
fications necessary. 


SITUATIONS  VACANT 

Wanted  —  Superintendent  for  Municipal 
Electric  Light  and  Water  Works,  to  take  full 
charge  and  furnish  helpers.  Must  be  a  com- 
petent electrician  or  furnish  one.  For  par- 
ticulars write  W.  J.  Walker,  Village  Qerk, 
Manton,  Michigan. 


If  you  want  a  college  education  and  have 
the  grit  to  work  for  it,  and  also  have  some 
knowledge  of  electric  lighting,  address  with 
full  particulars,  Kentucky  Military  Insti- 
tute, Lyndon,  Kentucky. 


Wanted^A  young  married  man  who  un- 
derstands the  care  of  boilers  and  engines,  to 
learn  to  operate  a  small  Lowe  Water  Gas 
Apparatus.  Good  wages;  house  and  fuel  free. 
Address  The  Technical  World,  No.  322. 


Wanted — Two  men,  who  are  graduates  in 
Electrical  Engineering,  and  familiar  with  the 
motor  business.  One  we  want  to  act  as  Sales 
Correspondent,  and  he  must  have  had  experi- 
ence in  this  capacity.  The  other  we  want  for 
a  Traveling  Electrical  Salesman,  to  establish 
agencies  for  oiir  motor  business.  Address  The 
Barriett  Electric  Company,  Cincinnati,  O. 


Wanted— Tlie  application  of  every  compe- 
tent technical  man  desirous  of  secunng  a  po- 
sition or  bettering  his  present  one,  is  wanted 
at  once.  We  are  constantly  searching  for  high- 
class  vacancies,  and  always  have  from  100  to 
300  places  open  for  the  highest-grade  men. 
Write  to-day.  The  Engineenng  Agency,  1218 
Monadnock  Bldg.,  Chicago,  111. 
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SITUATIONS  WANTED 

Wanted — Position  in  either  a  repair  shop, 
or  shop  where  engines  and  electrical  machinery 
are  built,  is  wanted  by  a  young  man  who  de- 
sires to  fit  himself  for  a  competent  stationar>' 
engineer.  References.  Address  The  Technical 
World,  No.  314. 
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SUBSCRIBE 

TO  THE 


^BaSBiwiiiwI^W 


IllOLMH        WLWTMCK        .       OCT0iei.WM 


EORTOH 


BOILERS 


% 


Ibcrc  Js  buL  One  Cbunpian  Return  StUD)  Trap 

hlULXr  *  KVtLLE*.  M  W*«t  tMi  »in>M.  T<ii*  Thr^  CHr 

(  JMiumJ  Fb(«<Milc  oTCbMr) 


Original  cArticles 
Eveiy  Month  on 

Heating,  Ventilation 
and  Sanitation 

Subscription  Price  $1.00  a  Year 
$1.50  to  Foreign  Countries 
Enclose  Stamp  for  Sample  Copy 

Engineering  Review  Company 

1123  BROADWAY      ::  NEW  YORK 


BMPLOTMBNT  DBPARTMB]fT-(Goncliided) 

Wanted— A  young  man  experienced  in  the 
grinding  of  tools,  and  oiling,  is  desirous  of 
obtaining  a  position.  References.  Address 
The  Technical  World,  No.  315. 


Wanted— Position  by  a  brass  eyelet-maker. 
References  given.  Address  The  Technical 
World,  No.  316. 

^* 

Wanted — Position  as  Engineer  is  wanted 
by  a  ytjung  man  with  city  license,  who  has 
had  four  years'  experience  in  a  power  plant 
as  steam  fitter,  fireman,  and  oiler.  Best  of  refer- 
ences from  present  employers.  Address  The 
Technical  World,  No.  ^^7- 


Wanted— A  student  of  the  American  School 
in  the  Surveying  Course  wishes  a  position 
with  a  surveyor  where  he  may  receive  practi- 
cal experience.  Field  work  preferred.  Good 
references.  Address  The  Technical  World, 
No.  318. 

Wanted — A  student  of  the  American  School 
wants  position  as  Fireman.  Has  had  con- 
siderable experience  in  firing  boilers.  Address 
The  Technical  World,  No.  319. 


Wanted  —  Employment  with  an  Electrical 
Engineering  or  Contracting  firm,  by  a  young 
man  who  completed  a  course  on  a  U.  S.  Train- 
ing Ship,  and  later  has  had  three  years*  ex- 
perience in  construction  work,  from  start- 
ing of  electrical  power  station  to  completion 
of  road.  Address  The  Technical  World,  No. 
320. 

^* 

Wanted— A  graduate  of  the  American 
School,  having  a  wide  experience  and  some 
money,  desires  to  interest  a  party  of  means 
in  the  establishment  of  an  ice  factory.  Ad- 
dress The  Technical  World,  No.  321. 
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Ne-w  Wireless  Record 

The  American  De  Forest  Wireless 
Telegraph  Company,  on  December  15, 
1904,  established  a  new  overland  record, 
transmitting  fifteen  aerograms  from 
Kansas  City  to  the  station  at  Thirty-third 
Street  and  Western  Avenue,  Chicago. 
The  messages  were  of  varying  lengths 
and  were  sent  with  accuracy.  One  of 
the  first  was  as  foll<^w^.:^^  ^^  v^uu^iC 
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$1.00 

ON  APPROVAL 


EXPRESS 
^^_^      PREPAID 

Five  Volume)^ 

2S00  Pages. 

Size  of  Patfe  8xt0  Inches. 

Bound  in  3-4  Ued  Morocco. 

Cyclopedia  of  Applied  Electricity 

A  Practlcit  Guide  for  Mechanics,  ElectricinnsT    Entflneerinif   Students   and 
AIJ  Persons  Intereated  in  Electricity. 

Handsomely  and  durably  bound  in  K  red  Morocco,  profudcly  [11astr«t<?d  with  over  200fl'  f  ull-pase 

fJntcK,  diafrrajnn,  plana,  sections,  t&blee^  fonnulne.  vtc^     Invaluahl^  alikt;  io  the  expert  eUfctricioji  and 
o  upprenUce.     Every  section  written  by  an  acknowledererii  authority.     Propaned  ospeciaJly  for  practical 
everyday  uiic^    A  feacly  fief  ere  ncc  work  for  the  cxp&ricncod  workman  who  has  no  knowledfre  of  higher 
mathematics. 

SPECIAL  INTRODUCTORY  OFFER 

Until  February  ^2nd  w-e  will  on  receipt  of  SLOO  send  these  bookfl  t-o  yf>ur  home  for  examination,  express 

^^— ^^^^^^^^^^^^^^^^^^  prepaid-     Liook  thrm  over  and  examine  1.ht?m  at  your  leisure^    If  satiftjiiod  aond  MS. 

f?,00  down  and  $3. 00  per  month  for  five  monthau     Otherwise,  notify  ua  and  wi>  will  rt'ftind  your  money,  isend  Ahlppinfr 

directions.      Refular   price    930-00,     £.^00  seta  sold  before  the   books  were  ready  for  deli  vary.      NOTE— This 

special  off  ex  holds  good  only  until  February  22ncl  and  demands  prompt  action  to  aec^ure  a  set. 


Some  of  the  Writers 

n««rliig4  C'4iiuipb|t  I'bbmftjr^ 
V^nV-  ffJLi.iAV  >:htV.  hfn^i  lit  the  Uflpaxtment  or  KU»tneRl 

tt»  r»  rrHllENn,  Jr„  WlrluK  Ettwrt  and  tonsil Itlnj;  En|flns«r^ 

FROr,  ilEinEGE  C*  fill i All,  t  Blmnll/  ^f  K U«DaiiU> 

J,  lU  t'R4T,lTH,  WeH^rn  Editor  «f  this  l*lri»*l  lUllwaj  JonnBl. 

WILLI  ^K  ItOVKFiK,  Telaphnhe  iCXpert  ^ns\  (.MnnnltJiig  ^n^^ 

cuts.  THnVf  Chief  dC  q«A«rap[fiI  U<^|>arL«i»Bl  1Tp*t4Prn  1  Diuq 
TpkKrm[i!h  Co. 
P£Rl  Y    11.   TliniJi^^   ChJtff  Klectrfct^D   rVap«r-H«wltl   fa., 
Hww  Turk  i;|ij. 


Partial  Table  of  Contents 

Part  I.    MaBTieti-"im— Electric  Current -MeiiBuremefi ta— 

Wiring  —  Telegraph,  intl.  Wirfless  and  Teluutogruph. 
Part  II,     Direct- Current  Dynamoflan^l  Mot  or  i^.  including 

Tyre's— Motor    Drivefi-  Westinff house    Three- wire 

Sydtem  —  Slorage  Bittteries. 
Part  III.    Electric  l.ighUng      Railways— Management 

of  Dynamos  and  Motora—  Puwor  Stations. 
Part   IV.      Alternating-Current    Machinery  —  Power 

Tranumjaaion  —  Te^tin^i     of    Insulators  ;    Mercury 

Transiormera. 
Part  V.    Telephony,  including  Common  Batlery  Sys- 

tt^mand  Autamatic  Telephone :  Wireless  Telephony. 


American  School 
of  Correspondence 


Chicago,  Illinois, 
V.  S.  A. 


COT  OUT  COUPON 
AND  MAIL  TODAY 


Coui>im-Cut  OtU  Aiuf  MaU  to 

AnnicftH  School  of  Corr^rpondeace,  CMcaria. 

G^ntfemen."— Undofied  And  f  I.DO,  far  which  send  mo  for 
examination  (expreas  prepaid)  Ave  volume  set,  Cyelopcidia 
of  Appliec)  Electricity,  as  advertised  in  February  iosue. 
The  Tochnical  World.  If  iiatififaetory.  I  £j3rrc«  to  send  you 
in  payment  thereof .  |£.<I0  down  and  13.00  per  month  for 
five  monthfl.  Otherwise,  you  will  refund  money  and 
re^ip  the  books  at  your  expense, 

Hame^ , 

SL  And  Ne^ -      - 


City- 


State- 
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THE   TECHNICAL    WORLD 


TEXT 

THE  ARCHITECTURAL  RECORD  pre- 
sents each  month  a  number  of  articles 
from  the  pens  of  the  best  European  and 
American  writers.  These  articles  deal 
with  Architecture  and  Building  in  such  a 
wav  as  to  be  interesting  to  the  architect, 
ana  also  to  his  client. 


ILLUSTRATIONS 

TTHERE  are  shown  each  month  from 
I  seventy-five  to  over  one  hundred  pic- 
tures on  the  best  half-tone  paper  illustrat- 
ing the  text,  and  forming  a  most  valuable 
"Record"  of  buildings  and  designs. 


CIRCULATION 

PIE  ARCHITECTURAL  RECORD  has 
a  large  guaranteed  circulation  amonc^ 
Architects  and  others  interested  in  builo- 
in^— the  figures  are  put  in  the  contract— a 
pomt  for  the  advertiser  to  consider. 


ADVERTISING 

THE  ARCHITECTURAL  RECORD  car- 
ries the  advertisements  of  over  one 
hundred  and  fifty  first-class  firms— a  result. 
of  its  high  quality  and  large  circulation. 
This  shows  that  many  manufacturers  have 
considered.    Have  you  ? 


S^  a  m   p  I  e       Copy      Free 

C|)e  ^rtjjitettural 
3Bletorti  Company 

1446  iBtetii  ^crert 


NBW  WIRBLBSS  RECORD- (Condiided} 

"John  Farson — Am  pleased  to  send  you  an 
aerogram  from  Kansas  City,  450  miles.  This 
is  the  record  up  to  date.  We  will  begin  com- 
mercial business  from  Kansas  City  to  St.  Louis 
and  Springfield  in  a  few  days,  and  are  accept- 
ing all  the  business  we  can  handle. 

(Signed)     Lee  De  Forest." 

The  aerograms  are  said  to  travel  186,- 
000  miles  a  second. 

^* 
Persona  Grata 
A  THOUSAND  copies  at  a  single 
^^  order,  sold  to  the  Bureau  of  Nav- 
igation of  the  Navy  Department  1  That 
was  the  record  of  The  Technical  Worlx) 
for  January. 

When  the  Government  orders  any- 
thing for  the  Navy,  it  is  the  best  obtain- 
able— found  so  after  test.  For  it  is  a 
cardinal  principle  in  all  naval  construc- 
tion— in  the  building  of  men  as  well  as 
ships  and  guns — to  use  only  the  best  ma- 
terial that  can  be  had. 

That  The  Technical  World  should 
successfully  meet  this  severe  test  is  not 
only  gratifying  proof  of  its  favor  in  high 
circles,  but  also  material  evidence  of  its 
rapid  growth  in  circulation. 

Locations  for  Industries 

Erie  Railroad  System 
Chicago  to  Ne^w  York 

The  Erie  Railroad  System's  Industrial  Depart- 
ment has  all  the  territory  traversed  by  the  railroad 
districted  in  relation  to  resources,  markets  and  ad- 
vantages for  manufacturing,  and  can  advise  with 
manufacturers  of  specific  products  as  to  suitable 
locations,  furnishing  them  with  current  information 
of  a  comprehensive  nature,  dealing  with  the  project 
in  its  full  relation  to  manufacture  and  commerce. 

The  Erie  is  one  of  the  greatest  of  trunk  lines.  Its 
own  rails  connect  the  two  largest  cities  of  America. 
Every  section  of  the  System  has  its  particular  merits. 
It  has  great  general  and  coal,  oil  and  natural  gas 
resources. 

It  is  important  in  this  age  of  modem  facilities  for 
manufacturers  to  locate  where  they  can  obtain  side 
tracks  so  as  to  receive  from  and  ship  directly  into 
cars  at  the  factory.  Information  can  be  promptly 
furnished  in  this  connection  about  every  point  on 
the  system  between  Chicago  and  New  York. 

Manufacturers'  inquiries  as  to  locations  are  treated 
in  strict  confidence  and  absolutely  reliable  informa- 
tion, so  as  to  promote  permanent  traffic,  is  furnished. 
Address 

LUIS  JACKSON 

Industrial  Commissioner 

Erie  Railroad   Company  | 

21  Cortlandt  Street.^ew  York 
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FIREPROOF 
MAGAZINE 

^   MODERN   FIREPROOFING 


B  r 


E  . 


A  . 


HOEPPNER 


The  following  are  a  few  text  headings  of  subjects  treated  in 
"Modern  Fireproofing" 


'Fireproof  Building  Laws." 
'Robbing  the  Specifications." 
'  Plans  for  Building." 

*  Side  Exposures." 
'  Party  Walls." 
'Elevator  Protection." 

'  Danger  of  Substitutes." 

*  Corrosion  of  Steel." 
'Evils  of  Cinder  Concrete." 


'Washed  Cinders." 

'  Concrete,  Tensile  Strength.** 

'  Flange  Protection." 

*  Tension  in  Green  Walls." 

*  Lateral  Wind  Bracing." 
'  Fatal  Vent  Ducts." 

*  Standard  Fireproof  Material," 

and  forty  pages  of  text  and 
detail  drawings. 


Subscription    price   of  "Fireproof  Magazine'*   for   one   year, 
with  Copy  of  "Modern  Fireproofing",  $i.oo 


(This  offer  only  holds 
good  for  this  month) 


FIREPROOF    MAGAZINE 

GREAT    NORTHERN    BUILDING,    CHICAGO 

Digitized  by  LjOOQ IC 


The  technical  world 


tEARW  m-ms>\s 


The  Japanese  National  System  of  Physical 
Training  and  Self-Defense. 

AFTER  beliiff  Jealously  guarded  as  a  nattonal  secret  for  over  two  thousand  years,  a 
full  exposition  of  the  art  of  Jlu-Jitsu— the  roost  wonderful  and  mysterious  |>hjrsical 
science  In  the  world— wlU  be  given  to  the  American  Public 
Jlu-Jitsu  embraces  a  system  of  physical  training  which,  without  artificial  means, 
dt'Telope  every  muscle  and  tissue  and  strengthens  every  organ.  The  Japanese,  though 
liitiail,  possess  the  most  perfect  physical  development,  and  attribute  their  strength  and 
endurance  to  the  practice  of  Jiu-Jltsu. 

As  a  means  of  self-defense  Jiu-Jltsu  is  as  potent  at  short  range  as  the  most  deadly 
weapon.  There  are  over  three  hundred  methods  of  weaponless  warfare  known  to  the  art, 
any  one  of  which  will  enable  a  man  of  average  strength  to  dispose  of  the  most  formida- 
ble antagonist. 

When  once  a  person  skilled  in  the  art  effects  one  of  the  Jiu-Jltsu  "holds"  11  tit  utterly 
UBCless  to  offer  resistance.  It  makes  no  difference  how  unequally  matched  the  eantesi^ 
&iitM  may  be,  a  knowledge  of  Jiu-Jiteu  will  enable  a  child  of  14  to  orerooioe  a  man  or 
thrice  his  strength. 

FIRST  LESSON  SENT  FREE. 

Mr.  T.  K.  Tabe,  who  has  been  the  most  successful  teacher  of  the  art  in  oil  Japan,  has 

been  delegated  to  give  instruction  in  Jlu-Jiteu  to  Americans  by  correspondenr'a.    Hit  had 

JuBt  written  an  intensely  interesting  book  which  explains  the  principles  of  th:li  wouderrul 

system  and  describes  the  evolution  of  Jlu  Jitsu  during  the  past  two  thousand  yeai-A.    ba 

loDg  as  the  edition  lasts,  this  book  together  with  the  first  lesson  in  the  art  wfu  hv.  sent 

free  to  interested  persons.    The  lesson  is  fully  illustrated  with  full  paiK«  h^vrtone 

engravingps  and  teaches  one  of  the  moet  effective  methods  known  to  Jiu^iiaki  tor 

■    rof  a  c 


disp 


k  dangerous  antagonist. 


THE  VITAL  TOUCH 

ONE  OF  THE  300  EFFECTIVE 
METHODS  KNOWN  TO  JIU  JITSU 
FOR  0ISPQ5INC  OF  A   DANGER- 
OUS ANTAGONIST 


Isposingc ^ _ 

If  you  want  to  learn  all  the  closely  guarded  secrets  of  this  marvelous sci^niMs  vhlch 
for  centuries  oast  have  been  locked  in  the  breasts  of  the  Samurai;  if  you  wuMld  kn^ixr 
how  to  defend  yourself  against  any  form  of  vicious  attack  and  render  helplc^  your 
assailant,  yon  should  write  for  this  free  book  and  specimen  lesson  today.  It  trill  b« 
sent  postpaid  by  return  mall.    Address 

THE   YABE   SCHOOL   OF  JIU-JITSU, 
13  S.,  REALTY  BLDG-  ROCHESTER.  N.  Y. 


■%^  -^   %-i.,4k^ 


MulHplyThfs  in  VourHead 


Wouldn't  you  Hke  to  be  able  to  fisrure  this  and  hundreds  of  ^ftHn  tTrn[]Ar  pfnblont  In  yi^itf  li^d  f  Wobldn't 
you  like  to  be  able  to  adii.  subtract,  multiply,  and  divide  any  pr^u^Lccn  ^must  LaiUjiLly  witfaoui  wiidjig  an/  pa^tiKl 
product  -  to  be  able  tu  simply  write  the  answer  r 

Our  Free  BooK/'Rapid  Calculation" 


tells  you  sll  about  a  method  which  will  make  you  a  master  or  5!!:nT».  Tt  tells  rf  sv  system  by  wHMi  you  nn 
fiffure  instantly  the  most  Intricate  sums  In  your  head  ;  handle  giuups  of  figures  and  fiactloiu  as  easily  as  single 
whole  fibres ;  in  fact,  cut  the  work  of  %urine  in  two. 

A  better  poMllon  and  a  lar^c  salary  have  come  to  hundreds  who  have  read  this  book.  If  you  want 
to  better  your  position,  to  increase  vour  salary,  to  make  yourself  worth  more  to  yourself  and  your  employer,  to  hcdd 
the  whip-hand  in  financial  transactions,  to  make  your  work  easy  and  Interesdng  Instead  of  tiresome,  you  should 
write  for  this  book  at  once.  It  will  cost  you  nothing  but  the  trouble  of  asking  for  it.  A  postal  will  bring  it  to  your 
It  may  cost  ynu  a  good  potiltiun  or  a  valuable  promotion  to  neglect  this  opportunity.    Write  for  it 


very  tloor, 
to-day  before  y 


1  forget  it.    Address 


COMMERCIAL  CORRESPONDENCE  SCHOOLS,  "^oglunR%\'r 


The  Practical  Man  reads  The  Technical  World  from  cover  to  cover. 
The  Practical  Man  specifies  goods  advertised  in  The  Technical  World. 
The  Practical  Man  is  the  man  you  want  to  reach  if  you  advertise. 
If  you  want  Practical  Results  advertise  to  the  Practical  Man  in 

The  Technical  World 


'Ralmj  pmr  irumrtion: 


^SO.OO  pa^,  ^4'0.00  H  pag9,  ^20.00  H  pag:  ^10.00  H  P<^« 

R.  B.  MANBERT,  Adv.  Mgr. 


TllP       Xp^lini^^ll       W  n  -r  1  H         ^^^   Armour  Avenue.  Chicago.  Ill 
ilie        XCCIllIlCal        WUllUf      New  York  Office.  150  Nassau  5treet 
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We  Have 

The  facilities  and  skill  to  give 
you  printing  that  will  aid  you 
in  placing  your  merchandise 
before  people  who,  in  buying, 
discriminate  in  favor  of  the  best. 

W.  p.  Dunn  Company 

167  Adams  Street     ::      Chicago 


Wc  print  The  TechnUai  War  Id  and   JuMdQUS 
Advirtising 
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THE   TECHNICAL   WORLD 


HIS  complete  cat- 
alog of  904  pages 
sent  Express  pre- 
paid upon  receipt  of  $1,00, 
which  amount  will  be  re- 
bated upon  receipt  of  an 
order  for  $io.oo- 


Our  1904  Catalog 

Now  ready  for  distribution;  it  is  the  largest  strictly  Electrical 
Supply  Catalog  ever  published-  An  Encyclopedia  of  Electrical 
Supplies  of  standard  material  as  used  in  mines^  factories,  power 
stations  and  telephone  exchanges.  By  obtaining  this  catalog  you 
place  your  name  on  our  mailing  list  for  future  publications  and 
printed  matter.  To  engineers  interested  in  telephone  construction 
work,  we  will  mail  our  estimate  sheet  giving  detail  list  of 
material  required  to  build  an  exchange. 


THE  W.  G.  NAGEL  ELECTRIC  CO. 

Manufacturers  and  Jobbers  Electric  Supplies 

520  Adams  Street  Toledo,  Ohio 


r^ . 
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See  What 

Uncle  Sam 

is  doing! 


A 

Thousand  at 
a  time ! 


Drawing 
Materials, 
Surveying 
Instruments 


] 


Anything  and  Everything 

for  Draftsmen  and 

Engineers 

Dietzgen  Goods 


The  Recognized  Standard  of 
PuaKty 


C  Write  for  price  of  our  special 
A.  S.  C.  Drawing  Outfit.  Specially 
adapted  for  students  of  the  American 
School  of  Correspondence. 

C  Our  416  page  profusely  illustrated 
catalogue  sent  prepaid  on  receipt  of 
25  cents,  which  will  be  refunded 
on  first  order  amounting   to   $2.00. 


A  Few  Bargains 


No,  9109.  Fine  German  Silver  Drawiog  Set. 
consisting  of  li  in.  Compasses  with  parts,  and  5.^ 
in.  Ruling  Pen,      Each,  prepaid,  f  1^50. 


Ho.    9381.     Cellialaid   Erasiiig   Shield    for 

making  small  erasures  on  drawings,  etc.     Each, 
prep.! id,  L5c. 


'WO. 


an 
<int 


No.  'i;i7U.  This  superb  Superior  Germ 
Silver  i^rawing  Set,  con^iisting  of  pivot  jo.„ 
Compasses,  6  in.,  with  parts,  Hairspring  Dividers, 
Bow  Dividers,  Bow  Pencil*  Bow  Pen  and 
2  spring  blade  Ruling  Pens.  In  velvet  lined 
Morocco  pocket  case,  each,  prepaid,  $4.75. 

£xceptional  %)alue. 


EUGENE  DIETZGEN  COMPANY 

t^anu/acturers  arttl  imporlers  of 

Drawing  Materials  and  Surveying  Instruments 

161  Momoc  Street  119  Wut  Twenty- third  Street  M  First  Street  145  Baroane  Street 


CHICAGO 


NEW  YORK 


DisBL 


SAN  FRANCISCO        NEW  ORLEANS 


/^ 


^^  r^  PIANOS 


-Uigitizeciuy 


have   been   eaUbliuhA]   over  90    IfEAItS.  Qy 
By  stem  of  paymeits  ev^ry  fii,miTy  m  iriodefaJLe 
comftaiices  t&n  t'\yn  a  VOSE  plmno^    Wv  U^ 
instruments  in  exch^ntfo  and  deliver  |h?  pg*  ~, 
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